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Paroxysmal Nonepileptic Events

Barbara Mostacci and Lidia Di Vito

Paroxysmal nonepileptic events are, like epileptic seizures, 
time-limited behavioral, cognitive, motor, sensory, and/or 
vegetative alterations. Unlike epilepsy, however, they do not 
depend on excessive cortical activity, but either are the result 
of neurological or systemic disturbances affecting the cere-
bral functions or have a psychogenic origin. The diagnostic 
work-up and the differentiation from epileptic seizures rely 
on the clinical description or visual analysis of the episodes 
and on several tests and exams.

This chapter will deal with the two conditions that pose 
the major issues of differential diagnosis with epilepsy: syn-
cope and psychogenic seizures.

34.1  Syncope

34.1.1  Definition and Classification

Syncope is a transient self-limited episode of loss of con-
sciousness resulting from cerebral hypoperfusion [1]. The 
classification is mainly based on the underlying mechanisms 
that lead to the transient global hypoperfusion, including the 
following.

34.1.1.1  Neurally Mediated Syncope (Reflex 
Syncope)

This is a group of conditions in which the cardiovascular 
effector mechanisms controlling circulation become overac-
tive, resulting in vasodilatation and/or bradycardia causing a 
fall of blood pressure and consequently cerebral perfusion [2].

Vasovagal syncope is the most common type of this cate-
gory and is also the most common cause of non-traumatic 
transient loss of consciousness, with an estimated 30–40% of 
people experiencing at least one episode in their lifetime [3]. 

It is typically triggered by emotional distress or prolonged 
orthostatism.

Carotid sinus syndrome results from an extreme reflex 
response to carotid sinus stimulation and may be elicited by 
rotation or turning of the head or pressure on the carotid 
sinus (i.e., shaving, tight collars or neckwear, or tumor 
compression). It is more common in the elderly and primar-
ily in men [4].

Situational syncope may be triggered by different activi-
ties such as micturition, defecation, coughing, or 
swallowing.

34.1.1.2  Orthostatic Hypotension Syncope
Syncope occurs as a consequence of the body’s inability to 
maintain an adequate blood pressure for cerebral perfusion 
on assuming the upright position [3, 5]. It may be drug- 
induced (alcohol, vasodilators, diuretics, beta-adrenergic 
blockers), due to volume depletion (inadequate fluid intake, 
diarrhea, vomiting, etc.) or caused by a primary autonomic 
failure (pure autonomic failure, multiple system atrophy, 
Parkinson’s disease with autonomic failure, Lewy body 
dementia) or secondary autonomic failure (diabetes, amyloi-
dosis, spinal cord injuries).

34.1.1.3  Cardiac Syncope
This category includes mainly syncope due to cardiac 
arrhythmias. Bradycardia and asystole are the commonest 
causes. However, supraventricular and ventricular tachyar-
rhythmias may also trigger syncope.

Less frequently syncope may be caused by valvular or 
structural heart disease (e.g., severe aortic stenosis, severe 
mitral stenosis, large left atrial myxoma, acute myocardial 
infarction) or pulmonary embolism.

34.1.1.4  Syncope Secondary 
to Cerebrovascular Causes

A transient ischemic attack in the vertebrobasilar distribution 
is a rare cause of syncope, often accompanied by posterior 
circulation symptoms (i.e., dizziness and loss of balance). 
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Steal syndrome due to subclavian stenosis is a rare condition 
that may provoke a syncope in case of intense or prolonged 
use of ipsilateral arm muscles. However, syncope as a soli-
tary manifestation of these conditions is extremely rare [6].

34.1.2  Clinical Features

Syncope semiology includes the rapid onset of loss of con-
sciousness with or without warning symptoms. Symptoms 
and signs generally fall into two groups [7].

Symptoms of the first group depend on the cause of syn-
cope and include palpitations in arrhythmia or sensation of 
forthcoming swoon, pallor, and sweating in vasovagal syn-
cope. Carotid sinus syncope generally has no prodromes.

Symptoms of the second group are the consequence of 
cerebral and retinal hypoperfusion and are therefore less spe-
cific, including visual disturbances, loss of consciousness 
and postural control, stiffness, and myoclonic jerks. When 
the latter are present, syncope is called “convulsive,” and dif-
ferential diagnosis with epilepsy may be more difficult. As in 
epileptic seizures, eyes usually remain open in the course of 
syncope; the most consistent ocular motor sign accompany-
ing syncope is an upward turning of the eyes which can be 
preceded by a few seconds of downbeat nystagmus [8].

The circumstances in which the episode has occurred 
together with associated symptoms and signs are important 
to reach a correct diagnosis.

Several clinical features are useful for differential diagno-
sis of syncope and epilepsy.

In syncope, stiffness and jerks typically last for a shorter 
time, and jerks do not present with the typical frequency and 
amplitude evolution pattern observed in tonic-clonic sei-
zures. Shmuely et al. reported that the number of myoclonic 
jerks has a strong diagnostic potential in differentiating syn-
cope from convulsive seizures, fewer than 10 jerks indicating 
syncope and more than 20 seizures.

Loss of tone during transient loss of consciousness strongly 
favors syncope and argues against a convulsive seizure [9].

Automatisms, such as lip-licking, chewing, fumbling, and 
reaching for the head as well as growling or moaning vocal-
izations, are more frequent in epileptic seizures; however they 
were reported in case series of induced reflex syncope [1, 10].

Recovery from syncope is typically prompt and complete 
without residual neurologic findings. Enuresis may be 
observed, while fecal incontinence and tongue biting are 
very rare [11].

34.1.3  Diagnostic Work-Up

A thorough clinical history taking, together with physical 
examination, including orthostatic blood pressure measure-

ment, and a basal ECG represent the basic diagnostic work-
 up, to be performed in all patients presenting with suspected 
syncope.

Additional exams may be required, depending on the sus-
pected etiology, including cardiac evaluation, echocardio-
gram, ECG monitoring, and exercise stress testing in the 
suspicion of a cardiac syncope or provocation tests in reflex 
syncope [3].

The best-known provocation technique to induce neurally 
mediated or orthostatic hypotension syncope is tilt-table test-
ing. The most used tilt-table method consists in relatively 
long duration (20–45  min) passive head-up position on a 
table with a footboard. A positive test is characterized by the 
onset of a syncope associated with a documented cardioin-
hibitory and/or a vasodepressor response causing hypoten-
sion. If the passive tilt is nondiagnostic, a pharmacological 
provocation with nitroglycerine or isoproterenol may be per-
formed [12].

When carotid sinus hyperexcitability is suspected, a 
carotid sinus massage under ECG monitoring is useful for 
diagnostic confirmation.

34.1.4  EEG Findings

Although EEG is usually not recommended in the work-up 
of syncope, several specific features were described and may 
be of value for shading light on the pathophysiology of the 
typical clinical signs. The first EEG pattern of syncope to be 
reported was the “slow-flat-slow” pattern [13, 14], shown in 
Fig.  34.1. In the first slow phase, the background alpha 
rhythm is supplanted by a slow activity, decreasing in fre-
quency from theta to delta waves while wave amplitude 
increases. This slow phase may last for up to 10 s; then the 
slow activity disappears abruptly, leaving a “flat” EEG 
whose duration depends on the duration of insufficient flow. 
The third phase consists of slow activity, in which frequency 
and amplitude evolve in the reverse order than the first slow 
phase, and hypersynchronous delta activity may be observed. 
This pattern is generally thought to denote more severe cere-
bral hypoperfusion. Accordingly, a second pattern consisting 
of slow activity only, corresponding to the first “slow” phase 
of the “slow-flat-slow” pattern, is thought to be associated 
with shorter or less severe hypoperfusion [7]. Flat EEG is 
invariably associated with loss of consciousness and postural 
control; conversely the relation between the level of con-
sciousness and the degree of EEG slowing at the beginning 
of the episode remains unclear [7]. Motor phenomena occur 
at various phases and seem to be related to cortical ischemia, 
with slow EEG resulting from a reduced cortical function 
and flat EEG periods depending on suppression of cortical 
activity. Myoclonic jerks are mostly seen during the slow 
EEG phase, both at the onset of syncope and during its 
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 conclusion [9, 15]. They are likely of cortical origin and are 
thought to result from cortical hyperexcitability related to 
impaired cortical function and cortical disinhibition. Their 
abolition with electroencephalographic flattening suggests 
dependence on cortical activity.

Flaccidity invariably occurs during slowing of the EEG, 
while tonic postures, stertorous breathing, and roving eye 
movements mostly occur during the flat EEG as a result of 
brainstem disinhibition related to loss of cortical function.

Interictal EEG is usually normal, but a specific EEG slow-
ing, either focal or diffuse, can be observed.

Mecarelli et  al. compared the EEG performed in basal 
condition and during hyperventilation (HV) in patients with 
neurally mediated syncope versus healthy controls. They 
found that syncope subjects presented more abundant and 
pronounced delta-theta activities and alpha slowing. In par-
ticular, the patients presented more frequently with slow 
activities and a peculiar intermittent rhythmic delta activity 
during prolonged HV (Fig.  34.2). These “pseudoparoxys-
mal” EEG changes are distinct, both from the common slow-
ing observed during HV in adult subjects and from 
epileptiform activity [16]. Simultaneous transcranial Doppler 
and EEG recording performed in patients presenting this 
EEG pattern suggested that changes in the sympathetic mod-
ulation of cerebral vasoconstriction may explain both the 

pathophysiology of vasovagal syncope and the typical EEG 
findings [17].

34.1.5  Syncope in Epilepsy

As a rare and challenging condition, syncope may be the 
expression of an epileptic seizure. Epileptic syncope is typi-
cally preceded (and sometimes accompanied) by signs sug-
gesting a temporal seizure, such as psychic or visceral aura, 
behavioral arrest, unresponsiveness, staring, gestural and 
oral automatisms, unilateral hypertonia, head turning, and 
more rarely clonic lateralized movements. It is usually sec-
ondary to ictal asystole or sudden bradycardia with concomi-
tant severe hypotension [18–20].

In a series of 26 patients with a video-EEG-ECG record-
ing of an ictal asystole, a typical electroclinical sequence was 
described. Ictal bradycardia and subsequent asystole arise 
after more than 30 s after the onset of seizures, and, clini-
cally, seizure symptoms either continue or are replaced by 
syncope symptoms, while EEG discharges either continue or 
are supplanted by diffuse slowing (and, clinically, atonia 
supervenes) and/or EEG suppression (with hypertonia). On 
average normal EEG activity resumes after 10  s from the 
recovery of cardiac activity, while skin flushing and late 

Fig. 34.1 A typical 
“slow-flat-slow” pattern in an 
8-year-old child. After the 
onset of bradycardia, 
observable in the ECG trace, 
the background rhythm is 
supplanted by a slow, ample, 
theta-delta activity. During 
this phase a brief pause on 
ECG may be noticed and loss 
of consciousness supervenes. 
The slow activity then 
disappears abruptly, leaving a 
brief flattening on the EEG 
during which a tonic posture 
appears. ECG then returns to 
a normal rhythm, while a 
second slow phase activity 
appears on the EEG, evolving 
from hypersynchronous 
ample delta waves to theta 
activity. Subsequently the 
normal background activity 
resumes and so does 
consciousness
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myoclonic jerks may appear [20]. Figure  34.3 shows an 
example of ictal asystole with syncope.

It has also been reported that a syncope can occasionally 
trigger a seizure in patients with epilepsy [22], probably as a 
result of the transient cerebral hypoxia.

34.2  Psychogenic Nonepileptic Seizures

34.2.1  Definition and Overview

Psychogenic nonepileptic seizures (PNES) are paroxysmal 
attacks assumed to be the physical manifestation of a psy-
chic disturbance, the most accredited interpretation being a 
dissociative response to potentially distressing stimuli. 

They are not a distinct nosological entity, and most of them 
are classified as a subtype of conversion disorders in the 
DSM V [23].

They have been variously named, including functional 
seizures, hysterical seizures, nonepileptic attack disorder, 
and pseudoseizures. It is currently advised that the latter 
should be avoided, as it implies deceit.

PNES are frequently seen in epilepsy centers, where these 
disturbances represent the final diagnoses for 9 to 50% of 
patients referred for refractory epilepsy [24–28].

The most common age at presentation is between the 
third and the fourth decade, and the female to male ratio is 
3–4:1 [29, 30].

Patients with intellectual and learning disability and with 
mild traumatic injury are at greater risk for developing PNES 
[31, 32]. Although data from different studies are not  consistent 

a b

c d

Fig. 34.2 EEG slow “pseudoparoxysmal” patterns after 3 min of hyperpnea in a 16-year-old (a, b) and in a 21-year-old (c, d) patients with recur-
rent vasovagal syncopes (Reproduced from Mecarelli and Zarabla 2009 [21])
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Fig. 34.3 Ictal EEG tracing of a 35-year-old woman with temporal 
lobe epilepsy. The patient reports an epigastric aura; then she starts 
chewing, swallowing, and then blinking. She answers correctly to the 
questions. The automatisms continue for several seconds; then loss of 
consciousness, accompanied by pallor, eye roving, and head drop, 
supervenes. During the first part of the seizure, the EEG shows a recruit-
ing discharge over the right temporal lobe, rapidly spreading to the 
homolateral hemisphere and then contralaterally. Concomitantly to the 

loss of consciousness, diffuse sharp slow waves appear, followed by a 
brief EEG flattening and then by a theta activity over the right hemi-
sphere, while the left hemisphere tracing is covered by artifacts. At the 
beginning of the seizure, the ECG shows tachycardia followed by a 
progressive decrease of the heart rate, leading to asystole lasting more 
than 5 s associated with apnea. The bradycardia and subsequent asys-
tole are concomitant to the loss of consciousness, while recovery occurs 
several seconds after restoring the normal heart rate
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concerning specific abnormalities or brain regions, there is 
evidence of a higher frequency of structural and functional 
abnormalities in patients with PNES compared to healthy 
 controls [33].

A history of psychological trauma, particularly physical 
and sexual abuse, and a major life event in the year preceding 
diagnosis are very common [31, 32, 34–40].

Up to 10% of patients with PNES have comorbid epilepsy 
[29]. This comorbidity poses peculiar diagnostic difficulties 
as PNES onset typically follows epilepsy, presenting as a 
“pseudoresistance” to AEDs, particularly when the new 
 seizures resemble the epileptic ones. Similar diagnostic 
dilemmas may arise when PNES occur de novo after epi-
lepsy surgery, mimicking a surgical failure [41, 42]. 
Conversely, preexisting PNES may disappear after epilepsy 
surgery [42].

Several models were proposed and will not be discussed 
here, in which biological factors, comorbidities, experiences, 
and major life events could interact resulting in recurrent 
PNES [23, 29].

34.2.2  Clinical Ictal Features

Situational features more common in PNES than epileptic 
seizures (ES) are stressor events as seizure precipitants, 
habitual presence of “significant” witnesses (including phy-
sicians) [27, 30], and gradual onset (contrasting with the 
abrupt onset of ES) [27, 43]. The occurrence predominantly 
or exclusively during sleep is very specific of ES. However, 
PNES may occur during behavioral sleep, with EEG reveal-
ing normal waking activity (“pseudosleep”) which, on the 
contrary, is very specific to PNES [26, 44–46].

Prodromal feelings are frequent and may suggest hyper-
ventilation (light headedness, acral paresthesias, and palpita-
tions) [25].

PNES usually last for more than 2 min and may be longer 
than 30 min, which is very unusual for ES [27, 46].

A motor behavior is frequently reported as part of the 
attack. The features most often reported in seizures mimick-
ing generalized tonic-clonic seizures (GTCS) are asynchro-
nous out-of-phase limb movements, or absence of in-phase 
limb movements, side-to-side head/body turning, forward 
pelvic thrusting, thrashing, and grabbing behavior [27, 46]. 
The retention of verbal responsiveness during PNES resem-
bling GTCS is pathognomonic for PNES [47].

An important caveat is the resemblance of several motor 
features with seizures arising from (or propagating to) the 
frontal mesial structures, during which, to add complexity, 
awareness is often maintained during bilateral motor attacks, 
postictal signs are lacking, and ictal EEG may be normal 
[48–52]. However, movements in PNES generally involve 
the head and neck, whereas in mesial frontal lobe seizures, 

they are generalized or mainly involve the lower limbs and 
trunk. Features strongly pointing toward epilepsy include 
also turning to a prone position [49], tonic posturing in 
abduction of upper extremities [48], short-duration, highly 
stereotyped pattern and frequent or exclusive occurrence 
during sleep [48, 53].

Tonic posturing and opisthotonus can occur in PNES [26, 
47, 48, 54] and the “arc de cercle” described by Charcot and 
Richer in 1887 is highly specific to these attacks. PNES often 
exhibit a discontinuous pattern with motor activity alternat-
ing with brief periods of rest, in contrast to the epileptic pat-
tern [46, 47, 53, 55]. Motor activity resumes at the same 
frequency after pauses, and this leads to peculiar artifacts on 
the ECG and EEG as described later in this chapter [56].

PNES may present also as prolonged limpness without 
motor symptoms, possibly associated with apparent atonia 
[26, 35, 47, 54, 55]. Some minimal movements, such as 
intermittent eye blinking, swallowing, or mouthing move-
ments, may be present [47] and so may be slumping forward 
[47], staring [26], or avoidance behavior [54]. Eyes are fre-
quently closed, sometimes forcefully. This PNES pattern, 
which is also sometimes referred to as “pseudosyncope,” 
does not really resemble any seizure type with the exception 
of very rare conditions like absence status or focal frontal 
status, in which, however, atonia is rare and the eyes are usu-
ally open. As a general rule, episodes with loss of conscious-
ness lasting more than 5 min with immediate and complete 
recovery are not evocative of organic disturbances [53, 55]. 
However, caution is needed if the event has not been observed 
since the beginning, as a long-lasting unresponsiveness can 
represent the postictal phase following a GTCS [30].

Eye closure is a very important tool for differential diag-
nosis [27, 43, 46]. Eyes are closed during 55–96% of 
PNES. Conversely, eyes are open at the beginning or through-
out 92–100% of ES, including episodes arising from sleep 
[27]. A forceful closure with active opposition to opening is 
very specific to PNES [26, 57].

Although individual ictal features may suggest a specific 
epileptic seizure type, the temporal sequence of events in 
PNES is often variable or not congruent with an epileptic 
discharge spreading [54, 55, 58].

Self-injury is uncommon in PNES. Tongue biting is rare 
and, when it occurs, is typically on the tip and not in the lat-
eral or anterolateral tongue as in GTCS [27].

Postictal stertorous breathing, agitation, confusion, head-
ache, and fatigue are uncommon after PNES [43, 46, 51, 59]. 
Ability to recall the seizure, in episodes with apparent 
impaired awareness, is specific to PNES [46, 53, 58, 60].

Though the absence of stereotypy is specific to PNES, 
stereotyped events were recorded in 67–90% of video-EEG 
studies recording multiple PNES in the same patient [27].

A fearsome and frequent complication of PNES (occur-
ring in up to 78% of patients) [61] is psychogenic status, a 
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condition in which the seizure lasts for a long time. It may 
rarely constitute the onset of a PNES disorder and can lead to 
intubation, use of anesthetics, and tracheostomy, if misdiag-
nosed for status epilepticus.

34.2.3  EEG Findings

34.2.3.1  Interictal EEG
Since interictal EEG alone does not allow the physician to 
make nor exclude the diagnosis of epilepsy, it cannot result 
in the diagnosis of PNES. Furthermore, some potential con-
founders should be kept in mind. EEG abnormalities, which 
can be found in up to 15% of the general population (less 
than 1% with an epileptiform appearance), are more com-
mon in patients with PNES independent of comorbid epi-
lepsy [62, 63], as well as in borderline personality disorder 
and in relatives of patients with epilepsy, common conditions 
in PNES [25, 53, 54, 64]. Generalized epileptiform dis-
charges can occur during drug withdrawal even in patients 
without epilepsy.

Furthermore, up to 37% of patients with PNES had a 
report of “epileptiform” abnormalities [65, 66] which, when 
re-evaluated at an epilepsy center, revealed to be normal 
variants [65], as in the case reported in Fig. 34.4.

Diagnostic levels of certainty of PNES were proposed by 
an International League Against Epilepsy (ILAE) Task 

Force, and an interictal EEG with no epileptiform activity is 
required, together with history or clinician-witnessed attack, 
to formulate a possible or probable diagnosis [30].

34.2.3.2  Ictal EEG
By definition, EEG has no alteration before, during, and after 
a psychogenic attack. However, this might be insufficient for 
a diagnosis because of two reasons. First, ictal scalp EEG 
may be normal even during seizures with sensory or very 
subtle behavioral symptoms and retained awareness [26, 57] 
and in mesial frontal lobe seizures [52], two types of seizures 
in which even semiology is often uninformative or 
challenging.

Second, motion artifacts can obscure the EEG or even be 
mistaken for ictal discharges. Figure  34.5 shows typical 
rhythmic artifacts in a PNES resembling GTCS.

However, an EEG, not obscured by artifacts, showing no 
ictal epileptiform activity in an attack in which it should be 
expectable if it were epileptic, together with a compatible 
history and an epileptologist-witnessed event, allows a diag-
nosis of clinically established PNES according to the diag-
nostic criteria of the ILAE Task Force [30].

A highly specific and sensitive rhythmic artifactual pat-
tern on the EEG in PNES resembling GTCS has been 
described in a study. It consists of rhythmic movements 
with a stable frequency contrasting with the typical pat-
terns observed during GTCS, characterized by rhythms in 

Fig. 34.4 EEG tracing of a 28-year-old woman who experienced three 
unclear episodes of brief “blackouts” followed by panic, breathing dif-
ficulties, and palpitations. A theta activity at 5–6 Hz, most prominent on 
the central vertex and diffuse over both frontal regions, may be 
observed, with a sinusoidal and, occasionally, spiky, appearance with a 

wax and wane pattern, mostly presenting on wakefulness fluctuations. 
This pattern was previously misinterpreted as “generalized epileptiform 
discharges” by neurologists who were not epileptologists, and antiepi-
leptic treatment was started. When re-evaluated at our center, it was 
identified as a “midline theta rhythm,” a normal variant
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the  frequency of delta and beta range evolving from one to 
the other during the course of the seizure. This was docu-
mented with a time-frequency mapping of the EEG arti-
facts. The PNES pattern reflects a relative stability of limb 
movement frequency throughout the seizures, which dif-
fers from what happens in a GTCS. As a further very spe-
cific element, the authors described brief pauses in 
rhythmic movement, followed by resumption of movement 
at the same frequency (“on-off-on” pattern), which can be 
observed clinically and confirmed by analysis of the 
 artifacts [56].

The concomitant recording of an ECG, which should be 
routinely performed, may offer additional information. 
Although in PNES an increase in heart rate might be 
observed, this is generally less significant, rapid, and sus-
tained than the one typically observed during focal sei-
zures with impaired awareness (temporal lobe seizures) 
and after a GTCS.  Relative heart rate during and after a 
“staring seizure” proved to be a good diagnostic tool in 
one study: the increase by 30% of baseline rate during the 
spell had a 97% positive predictive value for epilepsy. 
Relative heart rate measurement showed a sensitivity of 
83% and specificity of 96% [67]. The importance of ictal 
heart rate was not confirmed by another study in which, 
however, heart rate increases in the pre-ictal phase and 
decreases in the postictal phase significantly in PNES 
compared with ES [68].

34.2.3.3  Video-EEG Telemetry
Video-EEG monitoring is considered the “gold standard” 
investigation for PNES. Provided the abovementioned limita-
tions on type of seizures and artifacts, in the presence of a 
suggestive history, the video recording of a typical event and 
the simultaneous recording of an EEG trace which does not 
show alteration, but instead keeps being a normal awake EEG 
before, during, or after the event, allow the diagnosis of docu-
mented PNES, according to the ILAE criteria [30]. It is para-
mount to record the habitual attack, and, when different kinds 
of seizures are reported, ideally all the types should be 
recorded, in order not to miss possible comorbid ES [30]. 
Figures 34.6 and 34.7 show examples of diagnostic tracings.

A typical event occurs within the first hours of video-EEG 
monitoring in the majority of patients according to several 
authors [30, 63, 66]. Indeed, according to a large study, more 
than 90% of the events are recorded in the first 30 min [69]. 
The presence of additional professional personnel in the 
EEG lab increases the chance to record an event [69].

Therefore, outpatient monitoring can be cost-effective, 
especially when provoking techniques are used [69]. Besides 
verbal suggestion, which should always accompany the oth-
ers, they include prolonged photic stimulation and hyper-
ventilation, compression of body parts, placing a tuning 
fork or moistened patches on the skin, intravenous adminis-
tration of saline or other placebo, and hypnosis [29]. 
Induction may be used to start or stop the seizure. Although 

Fig. 34.5 Polygraphic tracing of a 13-year-old girl during an episode 
of intermittent “generalized” hypertonia with trunk and limb rhythmic 
jerks, induced by hyperpnea. The EEG shows rhythmic motor artifacts, 

corresponding to the muscle jerks on the EMG trace, with a rather con-
stant frequency and a discontinuous pattern with a period of rest and 
subsequent brief resumption in the course of the event
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the use of placebo/nocebo poses ethical concerns, and some 
have questioned their specificity [70, 71], according to the 
majority of studies, induction maneuvers are highly sensi-
tive and their specificity approaches 100% [29], signifi-
cantly reducing time to diagnosis. Figure  34.8 shows the 

usefulness of nocebo/placebo in inducing and stopping a 
seizure in a challenging case.

Clinicians should review videos of the events with patients 
and families, in particular in cases of comorbidity with epi-
lepsy, teaching them to differentiate PNES from ES in order 

Fig. 34.6 EEG recording of a 6-year-old girl during which numerous 
episodes of bilateral rapid eyelid movements, with inconstant upward 
revulsion, were recorded. The EEG shows motor artifacts on the frontal 

regions during two episodes, while the background activity does not 
modify during and in between the events persisting as a normal wake-
fulness activity

Fig. 34.7 EEG tracing of a 
38-year-old woman with a 
history of focal temporal lobe 
epilepsy and PNES, recorded 
during a status of apparent 
persistent impaired 
consciousness, subcontinuous 
facial jerks, and upper arms’ 
“tremor,” increasing during 
the medical visit. The EEG 
tracing shows a normal 
wakefulness activity with 
superimposed rhythmic 
muscular artifacts on the 
anterior derivations
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to correctly classify the subsequent events and guide man-
agement decisions, avoiding overtreatment [29].

34.2.4  Other Exams

Home video recording alone may have a high accuracy in 
selected patients when reviewed by experienced observer 
and in conjunction with a clear clinical history [30, 72]. An 
important caveat is that the onset of the seizure is frequently 
missed, and, therefore, the postictal phase of an ES may be 
mistaken for a PNES. Motor attacks seem more accurately 
recognized with this technique [30, 72]. In any case home 

video recording is a good screening tool before video-EEG 
recording.

Serum prolactin and CPK assays demonstrate with a good 
level of accuracy the absence of a postictal rise contrasting 
with the large majority of GTCS and most focal seizures 
with impaired awareness [30].

A validated linguistic approach proved useful to distin-
guish PNES from ES on the ground of the communication 
style patients used to describe their own seizures in German, 
English, and Italian [73–75].
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Fig. 34.8 Interictal focal spikes and MRI showing a parietal dysplasia 
in a 35-year-old woman who had a diagnosis of refractory epilepsy until 
a typical episode was recorded following intravenous saline nocebo 

administration. The episode consists of paroxysmal strabismus, apha-
sia, and lip protrusion and regresses after intravenous placebo

B. Mostacci and L. Di Vito



597

References

 1. Van Dijk JG, Thijs RD, van Zwet E, et al. The semiology of tilt- 
induced reflex syncope in relation to electroencephalographic 
changes. Brain. 2014;137(Pt 2):576–85.

 2. Hainsworth R.  Pathophysiology of syncope. 2004;14(Suppl 
1):18–24.

 3. Moya A, Sutton R, Ammirati F, et  al. Task force for the diagno-
sis and Management of Syncope, European Society of Cardiology 
(ESC), European Heart Rhythm Association (EHRA), Heart Failure 
Association (HFA), Heart Rhythm Society (HRS), Guidelines for 
the diagnosis and management of syncope (version 2009). Eur 
Heart J. 2009;30:2631–71.

 4. Parry SW, Steen N, Bexton RS, et al. Pacing in elderly recurrent 
fallers with carotid sinus hypersensitivity: a randomized double- 
blind placebo-controlled crossover trial. Heart. 2009;95:405–9.

 5. Freeman R, Wieling W, Axelrod FB, et  al. Consensus statement 
on the definition of orthostatic hypotension, neurally mediated 
syncope and the postural tachycardia syndrome. Clin Auton Res. 
2011;21:69–72.

 6. Chan-Tack KM. Subclavian steal syndrome: a rare but important 
cause of syncope. South Med J. 2001;94:445–7.

 7. Wieling W, Thijs RD, van Dijk N, et  al. Symptoms and signs of 
syncope: a review of the link between physiology and clinical clues. 
Brain. 2009;132.(Pt 10:2630–42.

 8. Lempert T, von Brevern M.  The eye movements of syncope. 
Neurology. 1996;46:1086–8.

 9. Shmuely S, Bauer PR, van Zwet EW, et al. Differentiating motor 
phenomena in tilt-induced syncope and convulsive seizures. 
Neurology. 2018;90:e1339.

 10. Lempert T, Bauer M, Schmidt D. Syncope: a videometric analy-
sis of 56 episodes of transient cerebral hypoxia. Ann Neurol. 
1994;36:233–7.

 11. Puppala VK, Dickinson O, Benditt DG. Syncope: classification and 
risk stratification. J Cardiol. 2014;63(3):171–7.

 12. Brignole M, Alboni P, Benditt DG, et al. Guidelines on management 
(diagnosis and treatment) of syncope—update 2004. Europace. 
2004;6:467–537.

 13. Gastaut H, Fischer-Williams EM, Lugaresi 
B. Electroencephalographic study of syncopes. II. Electro-clinical 
correlations in 25 subjects recorded during syncope. Rev Neurol. 
1956;95:542–7.

 14. Gastaut H, Fischer-Williams EM.  Electro-encephalographic 
study of syncope; its differentiation from epilepsy. Lancet. 
1957;273:1018–25.

 15. Stephenson J.  Fits and faints. Oxford: Blackwell Scientific 
Publications; 1990.

 16. Mecarelli O, Pulitano P, Vicenzini E, et al. Observations on EEG 
patterns in neurally-mediated syncope: an inspective and quantita-
tive study. Neurophysiol Clin. 2004;34(5):203–7.

 17. Vicenzini E, Pro S, Strano S, Pulitano P, et al. Combined transcra-
nial Doppler and EEG recording in vasovagal syncope. Eur Neurol. 
2008;60(5):258–63.

 18. Tinuper P, Bisulli F, Cerullo A, et al. Ictal bradycardia in partial epi-
leptic seizures: autonomic investigation in three cases and literature 
review. Brain. 2001;124.(Pt 12:2361–71.

 19. Rubboli G, Bisulli F, Michelucci R. Sudden falls due to seizure- 
induced cardiac asystole in drug-resistant focal epilepsy. Neurology. 
2008;70(20):1933–5.

 20. Nguyen-Michel VH, Adam C, Dinkelacker V, et al. Characterization 
of seizure-induced syncopes: EEG, ECG, and clinical features. 
Epilepsia. 2014;55(1):146–55.

 21. Mecarelli O, Zarabla A.  Manifestazioni parossistiche non epi-
lettiche. In: Mecarelli O, editor. Manuale Teorico pratico di 
Elettroencefalografia. Italy: Wolters Kluwer Health, Lippincott 
Williams & Wilkins; 2009. p. 405.

 22. Gastaut H, Broughton R, de Leo G.  Syncopal attacks compul-
sively self-induced by the Valsalva manoeuvre in children with 
mental retardation. Electroencephalogr Clin Neurophysiol Suppl. 
1982;35:323–9.

 23. Reuber M, Brown RJ.  Understanding psychogenic nonepileptic 
seizures-phenomenology, semiology and the integrative cognitive 
model. Seizure. 2017;44:199–205.

 24. Gates JR, Ramani V, Whalen S, et al. Ictal characteristics of pseu-
doseizures. Arch Neurol. 1985;42:1183–7.

 25. Lesser RP. Psychogenic seizures. Neurology. 1996;46:1499–507.
 26. Hovorka J, Nezada T, Herman E, et al. Psychogenic non-epileptic 

seizures, prospective clinical experience: diagnosis, clinical fea-
tures, risk factors, psychiatric comorbidity, treatment outcome. 
Epileptic Disord. 2007;9(Suppl 1):S52–8.

 27. Mostacci B, Bisulli F, Alvisi L, et al. Ictal characteristics of psycho-
genic nonepileptic seizures: what we have learned from video/EEG 
recordings--a literature review. Epilepsy Behav. 2011;22(2):144–53.

 28. Pana R, Labbé A, Dubeau F, et al. Evaluation of the “non- epileptic” 
patient in a tertiary center epilepsy clinic. Epilepsy Behav. 
2018;79:100–5.

 29. Widdess-Walsh P, Mostacci B, Tinuper P, et al. Psychogenic non-
epileptic seizures. Handb Clin Neurol. 2012;107:277–95.

 30. LaFrance WC Jr, Baker GA, Duncan R, et al. Minimum require-
ments for the diagnosis of psychogenic nonepileptic seizures: 
a staged approach. A report from the International League 
Against Epilepsy Nonepileptic Seizures Task Force. Epilepsia. 
2013;54(11):2005–18.

 31. Duncan R, Oto M.  Predictors of antecedent factors in psycho-
genic nonepileptic attacks: multivariate analysis. Neurology. 
2008a;71:1000–5.

 32. Kerr WT, Janio EA, Braesch CT, et al. An objective score to identify 
psychogenic seizures based on age of onset and history. Epilepsy 
Behav. 2018;80:75–83.

 33. Mcsweeney M, Reuber M, Levita L.  Neuroimaging studies in 
patients with psychogenic non-epileptic seizures: a systematic 
meta-review. Neuroimage Clin. 2017;16:210–21.

 34. Alper K, Devinsky O, Perrine K, et al. Nonepileptic seizures and 
childhood sexual and physical abuse. Neurology. 1993;43:1950–3.

 35. Abubakr A, Kablinger A, Caldito G.  Psychogenic seizures: 
clinical features and psychological analysis. Epilepsy Behav. 
2003;4:241–515.

 36. Binzer M, Stone J, Sharpe M. Recent onset pseudoseizures – clues 
to aetiology. Seizure. 2004;13:146–55.

 37. Fleisher W, Staley D, Krawetz P, et  al. Comparative study of 
trauma-related phenomena in subjects with pseudoseizures and 
subjects with epilepsy. Am J Psychiatry. 2002;159:660–3.

 38. Fiszman A, Vieira Alves-Leon S, Gomes Nunes R, et al. Traumatic 
events and posttraumatic stress disorder in patients with psycho-
genic nonepileptic seizures: a critical review. Epilepsy Behav. 
2004;5:818–25.

 39. Rechlin T, Loew TH, Joraschky P.  Pseudoseizure “status”. J 
Psychosom Res. 1997;42:495–8.

 40. Reuber M, Enright SM, Goulding PJ. Postoperative pseudostatus: 
not everything that shakes is epilepsy. Anaesthesia. 2000;55:74–8.

 41. Parra J, Iriarte J, Kanner AM, et al. De novo psychogenic nonepi-
leptic seizures after epilepsy surgery. Epilepsia. 1998;39:474–7.

 42. González Otárula KA, Tan YL, Dubeau F, et al. Psychogenic non-
epileptic seizures in patients with surgically treated temporal lobe 
epilepsy: Presurgical and de novo postsurgical occurrence. Epilepsy 
Behav. 2017;75:252–5.

 43. Syed TU, LaFrance WC Jr, Kahriman ES, et al. Can semiology pre-
dict psychogenic nonepileptic seizures? A prospective study. Ann 
Neurol. 2011;69(6):997–1004.

 44. Thacker K, Devinsky O, Perrine K, et al. Nonepileptic seizures dur-
ing apparent sleep. Ann Neurol. 1993;33:414–8.

 45. Benbadis SR, Lancman ME, King LM, et al. Preictal pseudosleep: 
a new finding in psychogenic seizures. Neurology. 1996;47:63–7.

34 Paroxysmal Nonepileptic Events



598

 46. Avbersek A, Sisodiya S. Does the primary literature provide sup-
port for clinical signs used to distinguish psychogenic nonepileptic 
seizures from epileptic seizures? J Neurol Neurosurg Psychiatry. 
2010;81(7):719–25.

 47. Gulick TA, Spinks IP, King DW. Pseudoseizures: ictal phenomena. 
Neurology. 1982;32(1):24–30.

 48. Kanner AM, Morris HH, Luders H, et  al. Supplementary motor 
seizures mimicking pseudoseizures: some clinical differences. 
Neurology. 1990;40(9):1404–7.

 49. Saygi S, Katz A, Marks DA, et al. Frontal lobe partial seizures and 
psychogenic seizures: comparison of clinical and ictal characteris-
tics. Neurology. 1992;42:1274–7.

 50. Geyer JD, Payne TA, Drury I.  The value of pelvic thrusting 
in the diagnosis of seizures and pseudoseizures. Neurology. 
2000;54:227–9.

 51. Azar NJ, Tayah TF, Wang L, et al. Postictal breathing pattern distin-
guishes epileptic from nonepileptic convulsive seizures. Epilepsia. 
2008;49:132–7.

 52. Tinuper P, Bisulli F, Cross JH, et  al. Definition an diagnos-
tic criteria of sleep-related hypermotor epilepsy. Neurology. 
2016;86(19):1834–42.

 53. Mellers JDC.  The approach to patients with “non-epileptic sei-
zures”. Postgrad Med J. 2005;81:498–504.

 54. Luther JS, McNamara JO, Carwile S, et  al. Pseudoepileptic sei-
zures: methods and video analysis to aid diagnosis. Ann Neurol. 
1982;12:458–62.

 55. Meierkord H, Will B, Fish D, et al. The clinical features and prog-
nosis of pseudoseizures diagnosed using video-EEG telemetry. 
Neurology. 1991;41:1643–6.

 56. Vinton A, Carino J, Vogrin S, et  al. “Convulsive” nonepileptic 
seizures have a characteristic pattern of rhythmic artifact dis-
tinguishing them from convulsive epileptic seizures. Epilepsia. 
2004;45:1344–50.

 57. DeToledo JC, Ramsay RE. Patterns of involvement of facial mus-
cles during epileptic and nonepileptic events: review of 654 events. 
Neurology. 1996;47:621–5.

 58. Leis AA, Ross MA, Summers AK. Psychogenic seizures: ictal char-
acteristics and diagnostic pitfalls. Neurology. 1992;42:95–9.

 59. Ettinger AB, Weisbrot DM, Nolan E, et al. Postictal symptoms help 
distinguish patients with epileptic seizures from those with non- 
epileptic seizures. Seizure. 1999;8:149–51.

 60. Bell WL, Park YD, Thompson EA, et  al. Ictal cognitive assess-
ment of partial seizures and pseudoseizures. Arch Neurol. 
1998;55:1456–9.

 61. Reuber M, Pukrop R, Mitchell AJ, et  al. Clinical significance 
of recurrent psychogenic nonepileptic seizure status. J Neurol. 
2003;250:1355–62.

 62. Reuber M, Fernández G, Bauer J, et al. Interictal EEG abnormali-
ties in patients with psychogenic nonepileptic seizures. Epilepsia. 
2002;43:1013–20.

 63. Woollacott IOC, Scott C, Fish DR, et al. When do psychogenic non-
epileptic seizures occur on a video/EEG telemetry unit? Epilepsy 
Behav. 2010;17:228–35.

 64. De la Fuente JM, Tugendhaft P, Mavroudakis N. 
Electroencephalographic abnormalities in borderline personality 
disorder. Psychiatry Res. 1998;77:131–8.

 65. Benbadis S, Tatum W. Overinterpretation of EEGs and misdiagno-
sis of epilepsy. J Clin Neurophysiol. 2003;20:42–4.

 66. Lobello K, Morgenlander JC, Radtke JA, et  al. Video/EEG 
monitoring in the evaluation of paroxysmal behavioral events: 
duration, effectiveness and limitations. Epilepsy Behav. 
2006;8:261–6.

 67. Opherk C, Hirsch LJ. Ictal heart rate differentiates epileptic from 
non-epileptic seizures. Neurology. 2002;58:636–8.

 68. Reinsberger C, Perez DL, Murphy MM, et al. Pre- and postictal, 
not ictal, heart rate distinguishes complex partial and psychogenic 
nonepileptic seizures. Epilepsy Behav. 2012;23(1):68–70.

 69. Kandler R, Lawrence S, Pang C, et al. Optimising the use of EEG 
in non-epileptic attack disorder: results of a UK national service 
evaluation. Seizure. 2018;55:57–65.

 70. Devinsky O, Fisher R.  Ethical use of placebos and provoca-
tive testing in diagnosing nonepileptic seizures. Neurology. 
1996;47:866–70.

 71. Gates JR. Provocative testing should not be used for nonepileptic 
seizures. Arch Neurol. 2001;58:2065.

 72. Chen DK, Graber KD, Anderson CT, et al. Sensitivity and speci-
ficity of video alone versus electroencephalography alone for the 
diagnosis of partial seizures. Epilepsy Behav. 2008;13:115–8.

 73. Reuber M, Monzoni C, Sharrack B, et al. Using interactional and 
linguistic analysis to distinguish between epileptic and psycho-
genic nonepileptic seizures: a prospective, blinded multirater study. 
Epilepsy Behav. 2009;16:139–44.

 74. Plug L, Sharrack B, Reuber M. Conversation analysis can help to 
distinguish between epilepsy and non-epileptic seizure disorders: a 
case comparison. Seizure. 2009;18:43–50.

 75. Papagno C, Montali L, Turner K, et al. Differentiating PNES from 
epileptic seizures using conversational analysis. Epilepsy Behav. 
2017;76:46–50.

B. Mostacci and L. Di Vito


	34: Paroxysmal Nonepileptic Events
	34.1	 Syncope
	34.1.1	 Definition and Classification
	34.1.1.1	 Neurally Mediated Syncope (Reflex Syncope)
	34.1.1.2	 Orthostatic Hypotension Syncope
	34.1.1.3	 Cardiac Syncope
	34.1.1.4	 Syncope Secondary to Cerebrovascular Causes

	34.1.2	 Clinical Features
	34.1.3	 Diagnostic Work-Up
	34.1.4	 EEG Findings
	34.1.5	 Syncope in Epilepsy

	34.2	 Psychogenic Nonepileptic Seizures
	34.2.1	 Definition and Overview
	34.2.2	 Clinical Ictal Features
	34.2.3	 EEG Findings
	34.2.3.1	 Interictal EEG
	34.2.3.2	 Ictal EEG
	34.2.3.3	 Video-EEG Telemetry

	34.2.4	 Other Exams

	References




