Xiang et al. Acta Epileptologica (2019) 1:6
https://doi.org/10.1186/s42494-019-0008-4

Acta Epileptologica

REVIEW Open Access

Differential diagnosis between epileptic
seizures and psychogenic nonepileptic

Check for
updates

seizures based on semiology

Xiaohui Xiang', Jiajia Fang' and Yi Guo®"

Abstract

improve care for those patients.

Psychogenic nonepileptic seizures present as paroxysmal symptoms and signs mimicking epileptic seizures. The
gold standard test is the synchronous recording by video, electrocardiogram and electroencephalogram. However,
video electroencephalogram is not available at many centers and not entirely independent of semiology. Recent
studies have focused on semiological characteristics distinguishing these two circumstances. Clinical signs and
symptoms provide important clues when making differential diagnosis. The purpose of this review is to help
physicians differentiating psychogenic nonepileptic seizures better from epileptic seizures based on semiology, and
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Background

Seizures can be divided into three major categories: epi-
leptic seizures (ES), psychogenic nonepileptic seizures
(PNES), or physiologic nonepileptic events. The majority
of patients with recurrent seizures are initially presumed
to have epilepsy and are treated with antiepileptic drugs.
PNES present as paroxysmal time-limited, alterations in
motor, sensory, autonomic, and/or cognitive signs and
symptoms, but are not caused by ictal epileptiform activ-
ity [1]. PNES are diagnosed in at least 10-40% of the pa-
tients seen for long-term monitoring of epilepsy, and are
as disabling as epilepsy [2]. Patients with long standing
PNES, approximately 10-15% turn out to have add-
itional epilepsy [3]. The manifestations of PNES often
resemble those of ES, and accurate distinction among
these conditions is crucial because treatment choice de-
pends on it.

The gold standard test would be the synchronous re-
cording of all events of consideration by video, heart
rhythm by electrocardiogram, and electroencephalogram
(EEG), and exclude other causes [4]. Thus, it implies
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accessibility to a monitoring unit with specialized re-
viewers and services. Nonetheless, video-EEG (VEEG)
monitoring not infrequently fails to capture the events,
and it may not differentiate certain types of frontal lobe
epileptic seizures from PNES. Besides, vEEG is not with-
out error, and may not be entirely independent of semi-
ology, as its interpretation may partially rely on
information gathered from seizure videos. Other limita-
tions include that vEEG is expensive and is not readily
available at many centers. Pattern recognition of events
forms the cornerstone of interpreting VEEG findings. For
these reasons, we decide to focus on semiological char-
acteristics differentiating PNES from ES.

The differences between ES and PNES based on
semiology

PNES pose clinical challenges in terms of diagnosis. Re-
cent studies have thrown further light on the extent to
which features of PNES semiology may distinguish PNES
patients from those with epilepsy. It’s worth noting that
single sign is unreliable as diagnostic discriminator,
while in clinical practice even informed specialists
contextualize multiple signs to hypothesize seizure eti-
ology. Clusters of semiological elements may differenti-
ate PNES more clearly from ES [5].
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PNES mimic different types of ES, and a classification
of PNES would be useful to increase diagnostic accuracy.
However, an internationally accepted classification of
PNES is not yet available. Several studies have aimed to
identify homogeneous groups of PNES based on specific
combinations of clinical symptoms and signs, but there
is no uniformity of nomenclature.

Magaudda et al proposed a clinical classification of PNES,
which classified seizures into four classes: (1) Hypermotor,
(2) Akinetic, (3) Focal Motor, and (4) Subjective Symptoms
[6]. Seizures mainly characterized by either tonic, clonic, or
dystonic generalized movements were considered as belong-
ing to class Hypermotor in correspondence with convulsive
ES. Seizures mainly characterized by unresponsiveness and
absence of movements were assigned to class Akinetic, cor-
responding to atonic or absence ES. Seizures with focal
motor movements were assigned to Focal Motor in corres-
pondence with epileptic partial motor seizures. Subjective
Symptoms seizures were those mainly characterized by ex-
periential phenomena reported by the patients. Though the
inter-rater reliability for current clinical classification of
PNES is only moderate [7], we adopt the criteria suggested
by Magaudda et al to subdivide common symptoms and
signs. They proposed four classes corresponding to the
most frequently described ones in clinical practice, and clas-
sified PNES by considering the most prominent seizure
characteristics. It’s the first study in which the validity of a
new PNES classification was established and reached in sub-
jective level and an automatic analysis framework, as pro-
vided by a machine learning (ML) approach.

The semiological differences between PNES and ES
irrespective of types of events

The mean duration of PNES is longer than ES. There is
considerable evidence to suggest that a duration of more
than 2 min is highly suggestive of PNES, although this is
an arbitrary limit. Duration of longer than 10min
strongly suggests PNES [8]. However, one study includ-
ing patients with partial ES found the maximum dur-
ation of an ES to be 275 s [9]. PNES occasionally do not
exceed 1 min, seen in 4.5% of the patients in the study
by Meierkord et al [10].

Vocalization in PNES patients occurs during or after
seizures, and may be complex, with affective content. In
contrast, it occurs at the beginning in ES, is primitive,
and has no emotional expression [11].

Ictal crying or yelling occurred in 13—14% of PNES pa-
tients and rarely in ES patients [12, 13]. Within PNES
patients, Oto et al observed it in 21% of males and 43%
of females [14]. In conclusion, ictal crying is rather spe-
cific for PNES patients, although its sensitivity seems
low. Signs of emotional distress suggest PNES.

PNES occur from wakefulness, while the occurrence of
ES from sleep is common. However, PNES patients may
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also provide a history of events “arising from sleep”.
Duncan et al included 142 patients with vEEG con-
firmed PNES in a prospective study, and 59% of them
gave a history of events during sleep [15]. Part of this
is because of preictal pseudosleep (PIPS), when pa-
tient appears to be asleep, but EEG shows activity of
wakefulness. Occurrence from PIPS was seen in 12 to
39% of PNES patients, which was never observed in
ES [16, 17]. Of note, Orbach et al reported PNES
events occurred during EEG verified sleep or within
several seconds of arousal. PNES, in a small minority
of cases, represent a psychiatric condition manifesting
in sleep, but not the product of the awake mind [18].

Ictal eye closure has been assessed in several con-
trolled studies, and is significantly more frequent in
PNES (34-87%) than ES (0-26%) [19-22]. Closed eyes
during an attack is considered as a discriminator be-
tween PNES and ES.

The semiology mainly discriminating Hypermotor and
focal motor PNES from ES

In studies that compared convulsive PNES with general-
ized tonic clonic seizures (GTCS), the proportion of
events with side-to-side head or body movement, espe-
cially with coordinated alternating agonist and antagon-
ist activity, was significantly higher in the PNES groups
[19, 20]. However, when comparing PNES with complex
partial ES, side-to-side head movement occurred in 20%
of patients in both groups [9]. Similarly, there’s no sig-
nificant difference between PNES and frontal lobe partial
seizures [23].

Pelvic thrusting is a specific characteristic associated
with PNES. The presence of pelvic thrusting distin-
guishes convulsive PNES from GTCS. However, there is
no statistically significant difference in the frequency of
pelvic thrusting between PNES and frontal lobe partial
seizures [19, 24].

Brief pauses in rhythmic movement were documented
in 47% of convulsive PNES patients and none of the
GTCS patients [25]. Similarly, a waxing-waning tempo
was observed in 69% of PNES and 3.7% of partial ES
[20]. Thus, a fluctuating course distinguishes PNES from
generalized and partial ES. Besides, GTCS motor activity
frequency declines gradually over the course of the ictus
while amplitude increases. In PNES, the frequency of
motor activity remains unchanged throughout while
amplitude is variable [25].

Asynchronous jerks were seen in 96% PNES and 5%
GTCS in a controlled study [19]. Chen et al observed
asynchronous movements in 44% of PNES and 7.4% of
partial ES. The presence of asynchronous limb move-
ments distinguishes convulsive PNES from GTCS and
partial ES, with the exception of frontal lobe partial
seizures.
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Slater et al reported postictal confusion in 67% of ES
patients and 16% of PNES patients [12]. Similarly, in the
study by Azar et al, postictal confusion was seen in 100%
of GTCS and 61% of frontal lobe partial seizures, but
only in 13% of convulsive PNES [19]. Thus, the presence
of postictal confusion distinguishes ES from PNES.

Postictal stertorous breathing has been observed in
61-91% of GTCS, while in none of PNES [19, 26].
There’s no statistically significant difference between
PNES and frontal lobe partial seizures, as well as be-
tween PNES and complex partial seizures [19, 20].

The nonmotor and subjective symptoms

Akinetic or unresponsiveness during episodes account
for 15-25.4% of patients with confirmed PNES [27-29].
Mari et al reviewed 110 PNES episodes, consisting of 85
PNES patients and 25 PNES patients who also had epi-
lepsy, but found no significant differences between the
two groups in clinical semiology, including unrespon-
siveness [29].

Cognitive complaints are common in patients with
PNES, with memory problems being most frequently re-
ported. Bell et al tested memory during the ictal phase
of 245 events, and found that memory items were
recalled during 63% of PNES but only 4% of complex
partial seizures [30]. The sensitivity of memory recall is
63% for PNES with 96% specificity.

Different from above, there is insufficient evidence to
suggest that gradual onset, flailing or thrashing move-
ments, opisthotonos, tongue biting, trauma, or urinary
incontinence as a sign distinguishing PNES from ES. Be-
sides, PNES are generally considered to present with
multiple seizure types within and between patients. Ac-
cording to a recent retrospective semiological study,
however, neither the stereotypy nor the variability of
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PNES can or should be used as a marker of the disease
and to differentiate it from ES [31] (see Table 1).

Other points of differential diagnosis

Semiology provides important diagnostic information,
though it’s unlikely that a single sign will prove sensitive
and specific enough to distinguish PNES from ES. Pro-
spective evaluation of combinations of these signs could
lead to the development of validated clinical models.

One limitation is the lack of a standard classification
of semiological groups among PNES. As suggested by
Magaudda et al, a classification considering too many
clinical signs (especially if they were not specific to one
class) could cause confusion. To date, most studies con-
centrated mainly on motor signs, while information of
PNES presenting with subjective symptoms or unrespon-
siveness is scarce. Classes primarily based on motor
signs, however, presented the worst rate of interrater
agreement. For example, Seneviratne et al classified
PNES into six categories: (1) rhythmic motor PNES; (2)
hypermotor PNES; (3) complex motor PNES; (4) dialeptic
PNES; (5) nonepileptic auras characterized by subjective
sensations; (6) mixed PNES [32]. The disagreement con-
cerned more frequently “rhythmic”, “complex”, and
“hypermotor” PNES. Contrary to ES, development of
PNES does not correlate with an anatomic organization,
often fluctuating, and is difficult to characterize. Further-
more, in cases of prolonged PNES, motor signs can evolve
from one class to another.

Establishing the PNES diagnosis requires a clear
understanding of the target events through not only the
patient’s report, but also what other family members,
friends or caregivers have observed. One challenge is
that seizure witness provide unreliable accounts for seiz-
ure semiology. It is proven that discriminating one type

Table 1 Signs and symptoms distinguishing psychogenic nonepileptic seizures (PNES) and epileptic seizures (ES)

Signs and symptoms favoring PNES

Signs and symptoms favoring ES

Differences between PNES and ES irrespective
of types of events

affective content

Ictal crying

Occurrence from preictal pseudosleep

Ictal eye closure

Signs and symptoms discriminating
Hypermotor and Focal Motor PNES from ES

Pelvic thrusting (frontal lobe partial seizures excluded)

Fluctuating course

Vocalization during or after seizures, complex, with

Side-to-side head or body movement (compared with
generalised tonic clonic seizures only)

Duration of longer than 10 min

Vocalization at the beginning, primitive,
has no emotional expression

Occurrence from sleep

Postictal confusion

Postictal stertorous (generalised tonic
clonic seizures only)

Asynchronous jerks (frontal lobe partial seizures

excluded)

Signs and symptoms discriminating Akinetic
and Subjective Symptoms

Memory recall
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of seizure from another is a learnt skill and requires
neurologic training [33]. Acquisition of home video re-
cordings of seizures may lessen the need to rely on eye-
witness reports, and should be encouraged.

The situation becomes more complex due to the fact
that epilepsy is a recognized risk factor for the develop-
ment of PNES. PNES occur in 5-20% of adult popula-
tions with epilepsy and 15-40% of adult referral to
epilepsy centers. Differential diagnosis can be challen-
ging without vEEG. That’s partly because ES antedate,
occur simultaneously with PNES, or even PNES appear
as the initial presentation [34]. In practice, the diagnosis
is often iterative, rather than a “one shot” process, and
long-term clinical follow up may be important.

Conclusions

Some symptomatic differences help to distinguish ES
from PNES, but need to be analyzed by combination of
these symptoms and signs, long-term follow-up is some-
times required.
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