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The few studies addressing semiology of psychogenic nonepileptic seizures (PNES) in children showed that
this group differs from adults, considering the classical signs described. Our study with systematic assess-
ment provides a direct comparison of the classical signs of psychogenic nonepileptic seizures (PNESs) in chil-
dren and adults in order to establish the usefulness of the most important signs described for adults in
children. Video-EEG recordings of patients with PNESs from 2006 to 2011 were analyzed. Twenty-five
signs were selected as the most prevalent in literature, and their presence was evaluated. Events were cate-
gorized as either of the following: catatonic, major motor, minor motor, and subjective (Griffith et al., 2007
[11]). One hundred and fifteen patients were included; 63.5% were adults, 73.2% were females, and 14.4%
had epilepsy. Adults presented more ictal eye closure (p=0.006), convulsions lasting >2 min (pb0.001),
postictal speech change (p=0.021), vocalization during the “tonic-clonic” phase (p=0.005), and pelvic
thrust movement (p=0.035). Biting the tip or side of the tongue and opisthotonos were rare and only
present in adults. As for the semiological categories, major motor activity was the main feature in adults,
and minor motor activity was more prevalent among children (52.9% and 38.1%, respectively; p=0.01).
Our data showed that research about the distinct ictal features of PNESs, such as minor motor events that
are more typical in children, is likely to be useful in promoting earlier recognition of PNESs in this population.

© 2013 Elsevier Inc. Open access under the Elsevier OA license.
1. Introduction

Psychogenic nonepileptic seizures (PNESs) are defined as sudden,
involuntary changes in behavior, sensation, motor activity, cognitive
processing, or autonomic function that resemble epileptic seizures
but do not result from an excessive neuronal discharge and are psy-
chologically determined instead. Video-electroencephalography (VEEG)
monitoring referral requires early suspicion of PNESs; however, diagnosis
delay is approximately 7 years [1].

Video-EEG is the gold standard method for the diagnosis of PNESs.
The use of the knowledge obtained with VEEG has helped clinicians
achieve a prompt diagnosis and decrease diagnostic delay. Several
signs, recognized with VEEG, have been described as suggestive, or very
suggestive, of PNESs. Although no single sign can be considered as patho-
gnomonic, this phenomenology is now part of clinical anamnesis [2].

The few studies addressing semiology of PNESs in children [3–8]
demonstrated that they might differ from adults, considering the
classical signs described. Children may present distinct semiology,
and some signs and symptoms that are overrepresented in adults
may not occur in children [6,8]. To date, there is no systematic assess-
ment providing a direct comparison of these signs in children and
adults. Our study provides a comparison of the semiology of PNESs
mpos, 785 CEP 05403-010 São
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in children and adults in order to establish the usefulness of the
most important signs described for adults in children. To our knowl-
edge, this is the only study of its kind.

2. Methods

2.1. Characterization of studied population

This was an observational, retrospective cohort study in a tertiary
care center for epilepsy treatment. We reviewed all videos and med-
ical records of patients who underwent VEEG from 2006 to 2011 in
the Laboratory of Clinical Neurophysiology, University of São Paulo.

In this study, patients were included if they had PNESs as docu-
mented by VEEG. In addition, these events had to be recognized by
their families as typical or similar to those presented at home. Patients
with a suspected diagnosis of malingering andwith clear panic attacks
met the exclusion criteria. Concomitant epilepsy was not an exclusion
criterion.

In our study, the diagnosis of epilepsy was based on previous or
current history of seizures with a concordant electroencephalogram
(EEG) or, in case of doubts, if there were unequivocal epileptic seizure
is documented during VEEG monitoring. Abnormal EEG tracings
(background or epileptiform activity) without a history of seizures
were not considered sufficient to make a diagnosis of epilepsy. Re-
sults of previous exams, such as magnetic resonance imaging, were
noted and reviewed when possible.

http://dx.doi.org/10.1016/j.yebeh.2013.02.003
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Table 1
Frequency of the signs according to age.

b18 years
(N=42)

≥18 years
(N=85)

χ2 p-Value

Asynchronous limb movement 16 (38.09%) 37 (43.52%) 0.211 0.646
Biting of the tip of the tongue 0 (0%) 4 (4.70%) 1.004 0.316
Closed mouth in the “tonic” phase 1 (2.38%) 8 (9.40%) 2.110 0.146
Eyelid flutter 2 (4.76%) 4 (4.70%) 0.001 0.989
Gradual onset or offset 18 (42.86%) 27 (31.76%) 1.200 0.274
Hyperventilation before the event 8 (19.05%) 21 (24.70%) 1.355 0.244
Ictal crying 2 (4.76%) 11 (12.94%) 2.047 0.153
Ictal eye closure 6 (14.28%) 29 (34.11%) 7.703 0.006
Ictal stuttering 0 (0%) 2 (2.35%) 1.004 0.316
Motor phenomenon lasting >2 min 11 (26.19%) 50 (58.82%) 13.827 b0.001
Postictal speech change 0 (0%) 10 (11.76%) 5.364 0.021
Opisthotonos 0 (0%) 6 (7.05%) 3.112 0.078
Pelvic thrust movement 7 (16.67%) 26 (30.58%) 4.465 0.035
Postictal whispering 0 (0%) 4 (4.70%) 2.041 0.153
Precipitate by stimuli 11 (26.19%) 18 (21.17%) 0.034 0.854
Prolonged ictal atonia 7 (16.67%) 12 (14.11%) 0.023 0.881
Pseudosleep 2 (4.76%) 5 (5.88%) 1.181 0.277
Purposeful movements 2 (4.76%) 4 (4.70%) 0.766 0.382
Rapid postictal reorientation 17 (40.48%) 27 (31.76%) 0.330 0.566
Reactivity during “unconsciousness” 9 (21.43%) 28 (32.94%) 3.092 0.079
Side-to-side head shaking 5 (11.9%) 17 (20.00%) 2.665 0.103
Situational onset 17 (40.48%) 25 (29.41%) 0.716 0.398
Undulating motor activity 9 (21.43%) 16 (18.82%) 0.016 0.899
Vocalization during the “tonic-clonic”
phase

2 (4.76%) 17 (20.00%) 7.806 0.005

Bold indicates statistical significance.
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Patients were categorized according to age into the following
two groups: children and adolescents (b18 years old) and adults
(≥18 years old).

2.2. Characterization of studied factors

A standard interview was conducted as part of the routine process
of admission to the VEEG unit. Medical records were also reviewed.
The onset, frequency, or pattern (e.g., semiology and duration) of
PNESs were detailed by history before VEEG monitoring.

Patients were admitted for monitoring at the video-EEG laborato-
ry in Clinics Hospital. Video-EEG was obtained by a 32-channel VEEG
device (Biologic Systems Corp., software Ceegraph PTI ver. 6.72.06).
Scalp electrodes were attached according to the 10–20 system.
Video-EEG was performed for a mean time of 7.82 days, ranging
from 1 to 15 days. All patients who were included had at least one
event characterized as typical. Psychogenic nonepileptic seizures
recorded during VEEG were validated by clinical history (clinical val-
idation) and by showing the recorded event on video to an observer
close to the patient (observer validation) and defined as the usual
events presented by the patient. The clinical description of the events
included clinical signs and duration.

For the diagnosis of PNES, the EEG showed no epileptiform activi-
ty, no initial change such as premonitory spikes, and no postseizure
slowing. Although the EEG tracing was frequently obscured by move-
ment artifact, small, interpretable segments containing alpha activity
were apparent, indicating that consciousness was preserved. Patients
included in this study presented a normal or nonepileptiform EEG
during an event. A normal EEG can also occur during a simple partial
seizure or a frontal lobe complex partial seizure undetected by sur-
face leads. However, a normal EEG during a seizure in which the pa-
tient is displaying generalized motor movements would not be
expected in an epileptic seizure. The most important task was to en-
sure that the recorded event(s) were typical of the patient's sponta-
neous attacks. This task was accomplished only by reviewing the
recorded attack with a person who has witnessed such events before.
If it was determined that the recorded and spontaneous attacks were
similar, a presumptive diagnosis of PNESs was made. In addition, in
doubtful cases, we required that more than one attack be recorded.

In a first analysis, 48 signs were considered based on literature ci-
tation as suggested by the review of Syed et al. [9] and Benbadis and
LaFrance [10]. After this first revision, we selected 25 signs, described
in Table 1, based on the possibility of verifying these signs using only
retrospective analysis of the records and widespread use of clinical
history taking according to a revised clinical chart.

Reactivity during “unconsciousness”was defined as external stim-
uli that may interfere in the intensity or characteristics (waxing and
waning) of the event. Situational onset was defined as the onset of
the event related to the presence of a witness or a stressor factor.

Such events were also classified according to Griffith et al. [11] as
either of the following: catatonic events (characterized by long pe-
riods of immobility and unresponsiveness), major motor events,
minor motor events (motion of only one limb or hemibody resem-
bling motor focal seizures), and subjective events (“aura-like”).

2.3. Statistical analysis

First, a descriptive analysis was conducted. Then, the frequency of
signs observed in the two age groups was compared using a Pearson
chi-square test with a significant alpha level of 0.05.

3. Results

One hundred and fifteen patients comprised of 73 adults (63.5%)
and 42 children and adolescents (36.5%) were included in this
study. The group of adults was composed of 57 (78%) females with
a mean age of 35.7 years (18 to 66 years). The group of children
and adolescents was composed of 20 girls (47.6%) with a mean age
of 12 years (6 to 17 years). Seventeen patients (14.8%) had concomi-
tant epilepsy.

Twenty-nine recordings of adults and two recordings of childrenwere
excluded from this study because of inconclusive data (movement/
muscle artifacts and events partially recorded).

All children had only one type of PNES, stereotyped in semiology
and duration. Out of the 73 adults, eight (10.9%) had two types of
PNESs, and two (2.7%) presented three types of PNESs.

Ictal eye closure (p=0.006), convulsions lasting>2 min (pb0.001),
postictal speech change (p=0.021), vocalization during the “tonic-
clonic” phase (p=0.005), and pelvic thrust movement (p=0.035)
were the signs which frequently significantly differs in adults and chil-
dren. Opisthotonos (p=0.078) and reactivity during unconsciousness
(p=0.079) occurred more often in adults, although without significant
difference (Table 1).

Distribution according to Griffith et al.'s [11] classification is shown
in Fig. 1.

4. Discussion

In the present study, we demonstrated that children and adoles-
cents with PNESs presented relevant semiological differences, such
as less major motor phenomena.

After reviewing the literature for citations of the frequency of
events and considering the widespread use of these events in clinical
history taking, we selected the 25 most common clinical descriptions
and categorized them into four major groups according to Griffith et
al.'s classification [11].

In this work, analysis of all patterns was done in order to avoid
overestimation of some semiological signs presented by patients
with a large number of stereotyped events. When a patient presented
more than one seizure type, each type was considered as a different
pattern.

Classical signs such as ictal eye closure, motor phenomenon last-
ing more than 2 min, postictal speech change, pelvic thrusting, and
vocalization during the “tonic-clonic” phase were less frequent in



Fig. 1. Frequency of the signs according to Griffith et al.'s classification in children and
adults.
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children and adolescents. The frequent representation of these signs
in adults corroborates previous studies [2,9,10].

In order to avoid the inclusion of patients with epileptic seizures
that share similarities with PNESs in which ictal scalp EEG does not
show ictal epileptiform discharges, such as mesial frontal seizures or
subjective seizures, we considered only those who presented similar
events at home. We also considered more than one event. Nonethe-
less, it appears that a single recorded event similar to previous attacks
is sufficient to consider PNESs as the most likely diagnosis. This diag-
nosis, of course, does not exclude the possibility of coexisting epilep-
sy, especially if the patient has attacks with different clinical features.
Some patients with epilepsy experience psychogenic nonepileptic
seizures at some point, and patients with psychogenic nonepileptic
seizures can have neurologic illness.

The interictal EEG is not useful in making the distinction because it
may be normal or abnormal in either case. The interictal EEG of pa-
tients with PNESs may contain epileptiform discharges, even though
the ictal record does not reveal electrographic seizure activity.

These data corroborate previous studies that demonstrated that
the PNESs of children are commonly manifested as subtle, or minor,
motor activities [3–8]. Although children are supposed to be at lower
risk for PNESs compared to adults, PNESs probably remain mis-
diagnosed in children [5]. A possible explanation is that clinicians
caring for children are not aware that the classical signs observed in
adults, such asmajormotor activity, are underrepresented in children;
consequently, the search for similar semiological signs will postpone
the diagnosis in this population in need of adequate treatment.

One limitation of this study is that children and adolescents were
categorized in the same group. The differences between children and
adolescents, which have already been addressed [6–8], are beyond
the scope of this work and will be detailed in a future study of our
group.

Corroborating the finding that PNESs may be a different condition
in different age ranges, our group [5] has previously demonstrated
that the risk factors for developing PNESs were different in children
and adults. The presence of an inadequate family setting was consid-
ered as a stress factor and was quite frequent in children rather than
physical and sexual abuse, which was frequently reported in adults
[1].

Some classical signs, such as opisthotonos, postictal whispering,
and biting the tip of the tongue, were rare both in children and adults.
Two papers that have critically reviewed the literature [12,13] have
also stated that the usefulness of these signs must be carefully consid-
ered because of the lack of consistent evidence (e.g., opisthotonos)
and because of contradictory findings (e.g., tongue biting).

Another interesting finding is that all children had only one type
of PNES, stereotyped in semiology and duration, and only a few adults
presented two or three types of PNESs, suggesting that most patients,
especially children, had a reproducible PNES semiology. Therefore,
the clinical presentation of PNESs can be objectively classified. Patel
et al. [6] also found that most of the PNESs of their pediatric sample
were stereotypic in nature, emphasizing that the notion that most ep-
isodes that are stereotyped and repetitive are organic seizures is often
incorrect.

This work was based on a retrospective analysis of records of doc-
umented and archived events, and this could result in some data loss
or bias. Some signs described by Syed et al. [9], such as resistance to
eye opening, have to be excluded due to the retrospective nature of
this work. A prospective study with a structured questionnaire could
include questions about signs and symptoms frequently neglected
by clinicians and instructions for a more accurate testing by the staff
involved in monitoring. One point to be emphasized is that we
adopted the same exclusion criteria for children and adults. We ex-
cluded patients with a suspected diagnosis of malingering and with
clear panic attacks, and we only included those events that were rec-
ognized by patients and their families as typical.

Therefore, we demonstrated that the typical signs of PNESs present
differently in children and adults, and thus, caution must be taken
when looking for those signs in children during history taking and
VEEGmonitoring in order to decrease themisdiagnosis that can be as-
sociated with severe iatrogenic complications and the delay of appro-
priate interventions.
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