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REVIEW

Psychogenic non-epileptic seizures (PNES) 
in the context of concurrent epilepsy – making 
the right diagnosis
Andreas Liampas1* , Sofia Markoula2, Panagiotis Zis1,3 and Markus Reuber4 

Abstract 

Epilepsy is a risk factor for the development of psychogenic non-epileptic seizures (PNES) and comorbid epilepsy 

is recognized as a comorbidity in about 10–30% of patients with PNES. The combination of epileptic and nonepi-

leptic seizures poses a particular diagnostic challenge. In patients with epilepsy, additional PNES may be suspected 

on the basis of their typical semiology. The possibility of additional PNES should also be considered if seizures fail to 

respond to antiepileptic drug treatment, in patients with frequent emergency admissions with seizures and in those 

who develop new types of seizures. The description of semiological details by patients and witnesses can suggest 

additional PNES. Home video recordings can support an initial diagnosis, however, especially in patients with mixed 

seizure disorders it is advisable to seek further diagnostic confirmation by capturing all habitual seizure types with 

video-EEG. The clinical features of PNES associated with epilepsy are similar to those in isolated PNES disorders and 

include longer duration, fluctuating course, asynchronous movements, pelvic thrusting, side-to-side head or body 

movement, persistently closed eyes and mouth, ictal crying, recall of ictal experiences and absence of postictal 

confusion. PNES can also present as syncope-like episodes with unresponsiveness and reduced muscle tone. There is 

no unique epileptological or brain pathology profile putting patients with epilepsy at risk of additional PNES. How-

ever, patients with epilepsy and PNES typically have lower educational achievements and higher levels of psychiatric 

comorbidities than patients with epilepsy alone. Psychological trauma, including sexual abuse, appears to be a less 

relevant aetiological factor in patients with mixed seizure disorders than those with isolated PNES, and the gender 

imbalance (i.e. the greater prevalence in women) is less marked in patients with PNES and additional epilepsy than 

those with PNES alone. PNES sometimes develop after epilepsy surgery. A diagnosis of ‘known epilepsy’ should never 

be accepted without (at least brief ) critical review. This narrative review summarises clinical, electrophysiological and 

historical features that can help identify patients with epilepsy and additional PNES.
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Background

Psychogenic non-epileptic seizures  (PNES) are expe-

riential and behavioral responses to adverse internal 

and external stimuli involving loss of self-control and 

arousal. They are typically perceived as involuntary 

and resemble epileptic seizures or can be misdiag-

nosed as such. In contrast to epileptic seizures, which 

are a manifestation of excessive and hypersynchronous 

discharges in the brain, PNES are not associated with 
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epileptic electroencephalographic (EEG) abnormalities 

or any other identifiable pathophysiological changes [1, 

2].

The incidence of PNES in the general population is 

about 4.9/100,000 cases per year [3]. However, this may 

be an underestimate, because it is based on video-EEG 

proven diagnoses. PNES are more frequent in patients 

with epilepsy. A recent systematic review and meta-

analysis of a large number of cohort studies reported 

that a mean of 22% of patients with PNES have addi-

tional epilepsy and a mean of 12% of patients in cohorts 

with a primary diagnosis of epilepsy have comorbid 

PNES [4]. These prevalence rates of mixed seizure dis-

orders may be overestimates because many of the stud-

ies included in the meta-analysis used relatively broad 

definitions of epilepsy and PNES. Mixed seizure dis-

orders are identified less commonly when more strin-

gent diagostic criteria are applied–such as video-EEG 

documentation of both seizure types [5]. These per-

centages may also be overestimates because the major-

ity of studies were from tertiary epilepsy centers where 

more complex cases would typically be referred. How-

ever, almost all cohort studies report a higher epilepsy 

prevalence among patients with PNES (and a higher 

prevalence of PNES among those with epilepsy) than 

reported for the general population [4]. In patients with 

a dual diagnosis, epilepsy almost always presents first. 

Hence, epilepsy may be considerd as a risk factor for 

PNES development [6–9]

Despite many well-described features of differential 

diagnostic value, PNES can still be difficult to diagnose. 

This challenge is particularly great when epilepsy and 

PNES coexist in the same patient and when each further 

seizure which occurs after the initial diagnosis requires 

careful assessment to ensure that the correct treatment 

choices are made.

Patients with epilepsy and PNES may suffer from more 

adverse side effects than patients with epilepsy since 

they often receive polytherapy with several antiseizure 

medicines (ASMs) in higher dosages [10]. Furthermore, 

when these patients present with PNES- ‘status’, intrave-

nous anticonvulsants and the induction of general anaes-

thesia may produce iatrogenic complications, and even 

cause death. [11]. Hence, the early recognition of PNES 

in individuals who have previously been diagnosed with 

epilepsy is of great importance for safe medical manage-

ment [12].

In this narrative review we initially summarize demo-

graphic, etiological and clinical features of patients with 

PNES and comorbid or pre-existing epilepsy before 

focusing on the diagnostic methods available to clinicians 

to help with the recognition of comorbid PNES disorders 

among their patients with epilepsy.

Demographic features of patients with PNES and epilepsy

There are many uncertainties about the demography of 

patients who suffer from both PNES and epilepsy, and 

about the question whether the demographic charac-

teristics of the group of patients with PNES and epi-

lepsy differ from those of patients with PNES alone. One 

important reason for this is that there are no commu-

nity-level studies specifically focusing on patients with 

mixed seizure disorders. Studies based at epilepsy cent-

ers are likely to be affected by selection bias. In their 

meta-analysis of patients with mixed seizure disorders, 

Kutlubaev et  al. concluded that there are no differences 

in the demographics between patients with epilepsy and 

concurrent PNES and those with PNES alone [4]. Among 

patients with PNES but no epilepsy, PNES mostly mani-

fest in the mid-teens to mid-twenties, although they have 

been described in children as young as five and there 

is no upper age limit [13]. There is conflicting evidence 

about the effect of the age of onset of epilepsy on the 

risk of subsequent PNES development. A later onset of 

epileptic seizures has been proposed as a predisposing 

factor for PNES development [14, 15], but this was not 

confirmed in two other studies [5, 8].

A female preponderance has been documented in 

many studies of unselected populations with PNES [8, 

16] or other somatoform disorders [17]. In a systematic 

review, Baroni et al. also showed a clear female predomi-

nance in populations with concurrent PNES and epilepsy 

[18]. However, a female predominance has not been 

documented in some subpopulations in whom PNES are 

particularly likely to be associated with epilepsy, e.g. in 

pediatric populations, intellectual disability  (ID) cohorts 

or the elderly [19–21]. The prevalence of PNES (without 

comorbid epilepsy) is higher among socially disadvan-

taged populations [22]. Recent research suggests that 

patients with PNES alone and patients with PNES and 

epilepsy are at a similarly increased risk of premature 

death as patients with epilepsy [23]. The cause of the 

excess mortality associated with PNES (alone or com-

bined with epilepsy) is not fully understood.

Etiology of PNES in patients with additional epilepsy

PNES is a heterogeneous disorder, associated with a vari-

ety of other mental health problems and disorders [2]. 

In the traditional conversion and dissociation models of 

PNES, specific stressors precipitating PNES disorders 

and triggering individual seizures become pathogenic 

through their interaction with a variety of predisposing/

environmental factors, especially traumas and dilemmas 

[24]. In such accounts of PNES, epilepsy may predispose, 

precipitate, perpetuate or trigger PNES [6–9]: The con-

tribution of epilepsy to the development of PNES may be 
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more direct [25], as shown by Devinsky and Gordon who 

reported that PNES may be triggered by focal seizures 

without consciousness impairment [26] or more indi-

rect, via epileptic seizure-related physiological arousal 

or through epilepsy-associated comorbid psychoso-

cial problems such as anxiety disorders, social isolation, 

shame or stigma [4].

Brown and Reuber proposed an Integrative Cognitive 

Model of PNES incorporating previous theories about 

PNES in order to provide a more specific account of how 

PNES may be triggered in the brain. They suggested that 

PNES constitute one particularly prominent temporary 

peak of abnormal brain functioning with more subtle 

abnormalities of functioning being evident during the 

interictal period. They hypothesised that the precon-

scious activation of rogue mental representation (the ‘sei-

zure scaffold’) by internal or external triggers is a feature 

which may characterize all PNES (with the exception of 

superficially similar events resulting from patients’ willed 

action, e.g. in the context of malingering or factitious dis-

order) [27]. These rogue representations consist of cog-

nitive-emotional-perceptual-behavioral programs that 

combine elements of inherent schemata (such as how to 

respond to fear) with the results of learning and experi-

ence across multiple contexts. Activation of the scaffold 

may be associated with abnormal arousal, emotion or 

cognitive processing [27]. Epilepsy fits into the ICM in 

different ways: epileptic seizure experiences may contrib-

ute to the seizure scaffold, represent a trigger for a threat 

response or be a cause of chronic stress and persistent 

physiological arousal diminishing the effectiveness of 

inhibitory mechanisms.

Trauma

Many (if not most) patients with PNES alone have a his-

tory of serious trauma or neglect. Post-traumatic stress 

disorder (PTSD) is a common comorbidity of PNES [28]. 

Several studies suggest that a history of trauma (includ-

ing sexual abuse) is less often identified as a potential 

etiological factor in patients with a concurrent diagnosis 

of PNES and epilepsy than in those being diagnosed only 

with PNES, especially in populations in which PNES arise 

in the context of ID and epilepsy [20, 29].

Mood disorders

Psychopathologies associated with epilepsy (including 

anxiety and depression) may facilitate PNES indirectly, 

especially by causing chronic stress and by reducing a 

patient’s ability to inhibit the activation of the PNES scaf-

fold [30]. In patients with epilepsy, depressive or psy-

chotic symptoms may be associated with the pathology 

underpinning the seizure disorder but also the use of 

ASMs [31, 32].

Educational level and neuropsychological impairments

One study comparing similarly investigated groups of 

patients with epilepsy alone and patients with mixed epi-

leptic/nonepileptic seizure disorder found that patients 

with mixed seizure disorder were more likely to have a 

low intelligence quotient (IQ) and neuropsychologi-

cal deficits than those with epilepsy alone [8]. Yon et al. 

reported a lower educational status in patients with 

comorbid PNES and epilepsy than those with PNES alone 

[5]. ID per se, the stigma and discrimination associated 

with this or institutional care settings may be additional 

risk factors [19, 33–35].

Treatment with antiseizure medicines

Excessive or inappropriate use of ASMs and their adverse 

effects may lead to PNES in patients with epilepsy [5, 

31, 32, 36]. There is also some evidence that ASMs can 

worsen dissociative states acutely and prolong PNES ‘sta-

tus’ [11]. In addition, some ASMs are associated with an 

increased risk of psychomorbidity (especially depression) 

which could contribute to PNES [32]. Clinical experi-

ence suggests that, in certain circumstances, ASMs may 

also have therapeutic effects in patients with epilepsy and 

additional PNES: they may improve patients’ wellbeing 

and reduce the PNES risk by stopping epileptic seizures 

or through positive psychotropic effects (drugs such as 

lamotrigine or pregabalin may, for instance, alleviate anx-

iety or depression, carbamazepine may reduce aggres-

sion, a wide range of ASMs could have mood-stabilizing 

properties) [32].

Structural pathologies

Preexisting brain disorders which may also cause epi-

lepsy [27] may facilitate the development of PNES. Struc-

tural brain abnormalities [5, 14, 37] and brain surgery 

[5] have been proposed to act as risk factors for PNES in 

people with epilepsy, although no clear pattern of abnor-

malities (e.g. in terms of lateralization or localization) has 

emerged [8]. Brain magnetic resonance imaging (MRI) 

abnormalities have been reported more frequently in 

patients with comorbid PNES and epilepsy than in those 

with epilepsy alone [5]. However, in view of the lack of 

persistent patterns across primary research studies, it is 

questionable, whether there is a direct etiological contri-

bution from structural brain abnormalities or whether a 

potential increase of the probability to develop PNES is 

mediated through epilepsy itself, its treatment or effects 

on patients’ lives.

Epilepsy surgery

PNES have been reported to develop for the first time 

after 1.8 to 8.8% epilepsy surgical procedures [14, 38–44]. 
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Postoperative PNES are likely to be underdiagnosed and 

cause uncertainty in the determination of postsurgical 

epileptic seizure outcomes and in clinical management. 

[45]. Female patients with preoperative psychiatric disor-

ders have been shown to be at greatest risk of postopera-

tive PNES [44]. PNES following epilepsy surgery seem to 

be unrelated to postsurgical seizure outcome [44]. It has 

been postulated that some patients may develop PNES in 

the context of experiencing postoperative freedom from 

epileptic seizures and while struggling with a ‘burden of 

normality’ [46]. PNES may develop within 12 months of 

epilepsy surgery [37, 47], although they may also emerge 

several years later [44]. In patients in whom seizures keep 

occurring or re-emerge after completion of epilepsy sur-

gery, the possibility of postsurgical PNES should always 

be considered. Especially atypical seizures not resem-

bling the patient’s previous habitual epileptic seizures 

[41], and those with motor manifestations [44] should be 

considered as ‘red flags’ for PNES.

Clinical features

Little is known about differences in the semiology of 

PNES between patients with PNES alone and those 

with mixed seizure disorders. Hubsch et  al. identified 

five clusters of PNES manifestations: 1) paroxysmal dys-

tonic episodes with primitive gestural manifestations, 2) 

pauci-kinetic attacks with no loss of awareness 3) pseu-

dosyncope attacks, 4) prolonged hyperkinetic episodes 

accompanied by hyperventilation and auras, and 5) pro-

longed axial dystonic ‘seizures’ [48]. PNES semiology 

mimics that of epileptic seizures in patients with dual 

diagnosis in about one third of cases [6, 8].

Complex movements involving writhing, flailing and 

body thrashing are more common in PNES, and usually 

last more than 3 min [49, 50]. Opisthotonic posturing is 

more likely in PNES and hardly represent an epileptic 

seizure [51]. Five controlled and three uncontrolled stud-

ies have shown that ictal eye closure during an attack is a 

prominent feature in PNES [50, 52–58].

Shaking movements are usually tremulous in PNES 

and do not involve a rapid muscle contraction followed 

by a slower movement associated with muscle relaxa-

tion, which characteristically occurs in tonic–clonic sei-

zures. These convulsive movements gradually slow down 

in tonic–clonic epileptic seizures while their amplitude 

increases [59]. In PNES the frequency of the convulsive 

movements does not tend to change while the amplitude 

varies and movements often stop abruptly [60].

PNES are more commonly associated with moaning or 

weeping than epileptic seizures [61]. Ictal speech, if pre-

sent in PNES, is usually emotional while speech. In con-

trast, speech featuring in epileptic seizures tends to be 

monotone with the repetition of phrases or sounds and 

without any meaning [62]. Also, speech in PNES is more 

likely to be intelligible with patients providing (partial) 

responses to questions [63].

In the absence of motor features, the distinction 

between PNES and (epileptic) focal impaired awareness 

or absence seizures can be difficult. Altough temporal 

lobe seizures may have no motor manifestation and only 

be associated with impairment of awareness and behav-

ioral arrest [62], ‘swooning’ attacks involving limp col-

lapse into a state the patient is still and unresponsive are 

more likely PNES, especially in the cases they last more 

than 60 s [60].

Diagnosticians need to be aware of the typical semiol-

ogy of frontal lobe seizures which can involve elements 

also seen in PNES such as partial awareness and respon-

siveness during seizures, flailing, thrashing [51], side-to-

side movements of the head or turning of the body [62]. 

The longer duration of most PNES (> 2 min) may help to 

distinguish PNES from frontal lobe seizures [57, 62, 64–

68]. It may also help that frontal lobe seizures often occur 

from sleep [62, 64, 69] while PNES from actual sleep are 

an exceptionally rare phenomenon [70].

Mistakes are also commonly made in the differen-

tiation of epileptic seizures of parietal origin and PNES. 

The wide range of semiological features, with sensory 

auras and heterogenous motor semiology of dystonic and 

hyperkinetic movements, may lead to diagnostic errors 

especially when ictal EEG discharges are not evident in 

scalp EEG recordings [71].

In their assessment of the seizure semiology, clinicians 

will need to be aware that no single feature should be 

relied upon for the differential diagnosis which instead 

needs to take account of the full semiological context and 

all other clinical information available on the patients. 

Diagnosticians also need to consider what the source of 

the semiological data is which they are using for their 

decision-making process. For instance, persistent eye clo-

sure is very frequently observed in PNES captured with 

video-EEG [55], but it is often misreported by witnesses 

[58]. This sign is therefore only a reliable diagnostic 

pointer in the presence of video documentation of sei-

zures. Other features historically relied upon to help with 

the differential diagnosis between PNES and epilepsy, 

which are not reliable in isolation and in the absence of 

direct observation or recording of a seizure include uri-

nary incontinence [1, 72], injury [1, 73], tongue biting 

[1, 72, 73], provocation by flashing lights [74, 75], auto-

nomic manifestations [61, 76, 77] and nocturnal attacks 

[13, 78–80]]. Similarly, while PNES are usually longer 

than epileptic seizures [67, 68], information from seizure 

witnesses about the duration of seizures is too unreliable 

to be diagnostically useful. Although careful video-EEG 

analysis usually reveals that epileptic seizures are more 
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stereotyped than PNES in most patients, research has 

shown that, once established, PNES are become rather 

stereotyped as well [81]. Patients with PNES and their 

caregivers may report seizures from sleep, raising the 

clinical suspicion of epileptic seizures. However, video-

EEG recordings typically reveal that such PNES arise 

from ‘pseudosleep’ [82–84], i.e. the patient seems to be 

asleep but the EEG demonstrated that they are in fact 

awake at the moment of PNES onset [79].

Diagnostic process

The diagnosis of PNES is mainly clinical and often diffi-

cult, especially in those with pre- or coexisting epilepsy, 

where it presents an ongoing challenge when seizures 

persist after the initial diagnostic characterization [85]. 

PNES almost always follow the development of epilepsy 

[18], and physicians should be alert to the possibility of 

PNES when seizures change in frequency and/or sever-

ity or when unusual seizure patterns occur (for instance 

the absence of seizures during summer vacation) [71]. 

The diagnosis of PNES is based on the combination of 

data derived from various sources e.g. history, witnesses’ 

descriptions and investigations.

History taking

The diagnostic process usually begins with the patient’s 

history. No single seizure feature in the history has high 

diagnostic value. Seizure manifestation profiles may help 

to distinguish epileptic seizures from PNES [12], espe-

cially when information from patients themselves is com-

bined with observations made by witnesses [86].

It is of great diagnostic help, not only to note what sei-

zure symptoms patients mention but how they describe 

their seizures. Several conversation analytic studies from 

Germany, the United Kingdom, Italy, France and China 

have demonstrated that patients with epilepsy describe 

their subjective symptoms and try to communicate in 

details what their seizures feel like, while patients with 

PNES prefer to talk about the situations in which they 

had their seizures or what consequences the seizures had 

[87–91]. However, although clinical experience suggests 

that conversation analytic observations can be helpful in 

patients with a dual diagnosis of PNES and epilepsy, the 

conversational profiles of patients with such more com-

plex seizure disorders have not been described so far.

Home video recordings

The initial diagnosis (and ongoing diagnostic confir-

mation) has been greatly facilitated by the increasing 

availability of home video recordings of seizures) [50]. 

In conjunction with clear clinical data, video alone can 

allow a reasonably confident diagnosis in many cases, and 

is most accurate in seizures where there is motor activity 

[50, 92, 93]. The limitations of home video recordings 

include that videos often miss the seizure onset, may not 

capture parts of the patients’ body and certainly miss the 

information added by EEG recording.

Direct seizure observation

Occasionally the diagnosis can be made by direct seizure 

observation. Examination findings suggestive of PNES 

include persistent closure of the eyes with resistance to 

opening, unexpected responsiveness to environmental 

stimuli [71], such as verbal and tactile stimuli (the use of 

painful stimuli is discouraged) [1, 85, 94, 95], a normal 

pupillary light response and absence of cyanosis [71]. 

In addition, testing for avoidance, such as resistance to 

eye opening or a controlled fall of the hand when it is 

dropped over the patient’s face, may demonstrate muscle 

tone and self-protective movements in apparently atonic 

or dialeptic attacks that would not be expected to be 

observed in patients with epilepsy and loss of awareness 

[1, 85, 94].

However, even if they witnessed a seizure, neurologists 

may assign an incorrect diagnosis in up to 25% of cases 

[81, 96].

Scalp EEG recordings

As a general principle, only ictal EEG can be used to dif-

ferentiate PNES from epileptic seizures in patients with 

dual diagnoses, since many of these patients will have 

interictal findings typical of epilepsy. This means that 

routine EEG records which fail to capture seizures are of 

no particular diagnostic use in patients with dual diag-

noses. Ambulatory EEG recordings without video also 

have significant limitations as they do not capture pre-, 

peri- and post-ictal behavior [97]. The EEG seizure onset 

may also not be captured because of the relatively low 

electrode density and, in the absence of video, rhyth-

mic changes on the EEG may be more likely to be mis-

interpreted as epileptiform when they are artefactual in 

nature. Even when separate video-recordings are used, 

they are typically not time-locked to the EEG.

When only ictal EEG (and no video) is available for 

analysis, particular attention should be paid to the pre-

ictal and post-ictal EEG findings [60]. During the convul-

sive part of a seizure the EEG is often obscured by muscle 

artifacts, but the EEG activity just prior to seizure onset 

(for instance by demonstrating wakefulness in someone 

reporting seizures from apparent sleep) or the absence of 

immediately postictal changes in the EEG after the end 

of a bilateral tonic–clonic seizure may be suggestive of 

PNES [71].

Patients’ subjective seizure experiences need to be 

taken into account when EEG data are interpreted, 

especially in the absence of time-locked video data. For 
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instance, some seizures could not be expected to be 

associated with ictal EEG changes: only 10–30% of focal 

aware seizures are found to be associated with definite 

EEG correlates in scalp recordings [98].

Ideally patients would undergo ictal testing during any 

(video-) EEG examination so their ictal responsiveness 

would be documented and they could be asked to dem-

onstrate potential of recall of the ictal testing later. Ictal 

awareness may be examined by simple verbal commands 

(eg. ‘stick out your tongue’) [99]. Even if the patients are 

unable to respond or follow the command, they should be 

given a word (e.g. a number) to remember and asked later 

whether they recall this word and/or any other aspects of 

the attack. Patients with apparent loss of awareness have 

previously been reported to be more responsive to exter-

nal stimuli during PNES and may have more detailed 

recall of the ictal examination [100–102]. Testing ictal 

awareness is the most important assessment because the 

presence of symmetrical alpha activity during an attack 

with documented loss of awareness is very strongly sug-

gestive of a PNES [94].

Peri‑ictal Ictal ECG changes

An ECG recording time-locked to any EEG recordings 

can also provide diagnostic pointers. Epileptic seizures 

are typically associated with a more sudden heart rate 

(HR) increase PNES [77, 103–105]. If there are marked 

ictal motor manifestations, the peak HR is higher in epi-

leptic seizures than PNES [105], with bilateral tonic–

clonic seizures provoking the highest HR [105]. When 

the ictal HR increases by more than 30% over the base-

line HR, the positive predictive value for an epileptic sei-

zure is as high as 97% [77], although the peak ictal HR 

does not differentiate well between PNES and frontal epi-

leptic seizures. The more rapid postictal HR reduction in 

frontal epileptic seizures and the more gradual pre-ictal 

HR increase in PNES can be diagnostic value in the con-

text of frontal lobe epilepsy [103].

Video‑EEG

The simultaneous video-EEG (vEEG) recording of typical 

seizures, in combination with the history of patients and 

witnesses, offers a diagnostic ‘gold-standard’ with high 

levels of certainty and excellent inter-rater reliability for 

PNES [106–108]. It is particularly important in patients 

with mixed seizure disorders.

Most patients with PNES admitted for video EEG are 

likely to have an attack during the first few hours of video 

EEG recording [109]. However, the recording should not 

be discontinued in patients with different types of sei-

zures after the first event is captured, since a PNES may 

occur first in a patient with a mixed (epileptic and non-

epileptic) seizure disorder and epileptic seizures may be 

observed later during the recording period, perhaps when 

antiseizure medications have been weaned off [110].

In view of the importance of video-EEG documenta-

tion of the diagnosis for subsequent treatment, multi-

ple attempts to capture seizures by video-EEG may be 

required.

Provocation techniques

In order to increase the yield of video-EEG recordings 

and shorten the duration of monitoring, provocation/

suggestion techniques are sometimes used. These tech-

niques have been endorsed by the PNES Task Force of 

the International League Against Epilepsy, when no epi-

sode is captured during routine recording [85]. However, 

particular care needs to be taken to ensure that any pro-

voked seizures are actually typical of the patient’s habit-

ual events and that all the seizure types described by a 

patient have been captured (or at least characterized as 

well as possible) when the diagnosis is formulated [95].

Any measure that directs the patients’ attention to 

their seizures can act as a provocation technique. Sei-

zure provocation could simply taking a detailed history 

of the attack, reading out seizure descriptions from the 

notes and clarifying details [95]. Stating that routine acti-

vation techniques, such photic stimulation and hyper-

ventilation, occasionally elicit a seizure may have a more 

suggestive force [111]. Of the different nocebo tech-

niques to provoke seizures in suspected PNES patients, 

the injection of intravenous saline has been most widely 

used. Although there are studies suggesting the use of 

these interventions, these they are subject to ongoing 

ethical debate. They also come with a risk of patients to 

have atypical attacks of no diagnostic value. Especially in 

patients with epilepsy and PNES, these techniques may 

lead to diagnostic errors, since they provide little direct 

information about the relative frequency of the different 

seizure types. [112]. Although many centers use sugges-

tion/provocation techniques, these techniques have less 

important role in patients with mixed epileptic seizures 

and PNES diagnosis as they provide little direct informa-

tion about the relative frequency of the different seizure 

types.

Showing seizure videos to patients and witnesses

Ιt is important to obtain detailed descriptions of the 

subjective and objective manifestations of all seizure 

types the patient has experienced prior to the applica-

tion of EEG electrodes [113]. The patient’s account of 

their seizures should be complemented by that of a sei-

zures’ witness whenever possible [114]. The presence 

of an eyewitness of seizures during the EEG recordings 

should not be discouraged. Some patients with PNES 

have attacks more often, or only, in the presence of others 
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[115, 116]. If witnesses could not observe the seizure dur-

ing the recording procedure, they should be shown the 

video later to confirm that the recorded episodes were 

the patient’s habitual attacks [117, 118]. This would be 

particularly important if the patient has a mixed seizure 

disorder and patients and witnesses need to learn to dis-

tinguish between epileptic seizures and PNES [95, 119].

Neuropsychiatric assessment

It is known that patients with PNES have high rates of 

psychiatric illness [120], irrespective of the presence of 

co-morbid/pre-existing epilepsy. At least one current 

(‘comorbid’) psychiatric disorder can be identified in 

almost all patients with PNES [2, 121]. Most patients ful-

fill the diagnostic criteria of a dissociative disorder in the 

ICD-10 [122] or of a functional neurological symptom 

disorder in the DSM-5 [60, 123]. Depression, anxiety, 

post-traumatic stress disorder, personality disorder, psy-

chosis and intermittent explosive disorder are also more 

frequent than in the general population [4, 25, 124–126].

Several studies suggest that, in terms of psychopathol-

ogy and adverse life experiences, patients with PNES 

and epilepsy resemble those with PNES alone more than 

those with epilepsy [126]. For example, somatization 

is more common in patients with pure PNES or a dual 

diagnosis than those with epilepsy alone [124, 125], while 

comorbid mood disorders are the commonest psychiat-

ric pathology in those with epilepsy [124]. Furthermore, 

Galimberti et  al. found a higher prevalence of cluster B 

personality disorders in patients with mixed seizures or 

those with PNES than in their group of patients with epi-

lepsy alone [124].

While the heterogeneous profile of psychiatric disor-

ders associated with PNES is not sufficiently unique to 

allow a clear diagnostic distinction between patients with 

epilepsy only and those with mixed seizure disorders, a 

neuropsychiatric assessment can help to characterise 

patients diagnosis more comprehensively and to guide 

treatment – including the modification of ASMs, the use 

of psychotherapy or psychotropic medications [25, 124, 

126].

Biomarkers

Laboratory tests have limited role in the diagnosis of 

PNES and are even more limited in the diagnostic char-

acterization of patients with mixed seizure disorders. 

Capillary oxygen saturation, measured on pulse oximetry 

during episodes tends to be higher in patients with PNES 

than in patients suffering from tonic–clonic epileptic sei-

zures [127].

Postictal creatine phosphokinase (CPΚ) levels are usu-

ally elevated after tonic–clonic seizures [128, 129] and 

not after convulsive PNES [129].

Serum prolactin (PRL) is increased in most patients 

10–20  min after a tonic–clonic epileptic seizure [130, 

131], remaining elevated for up to 2  h thereafter [45]. 

As such postictal PRL can make be a useful diagnostic 

pointer after tonic–clonic-like seizures [129, 131–134], 

but is less useful in other types of seizures [135]. PRL lev-

els should never be used alone for an epilepsy diagnosis, 

since false positive and negative results may occur [136].

Ongoing need to distinguishing between epileptic seizures 

and PNES

When a mixed seizure disorder has been diagnosed, the 

physician should try to explain both diagnoses to patients 

and care givers and educate them about the differences 

between these two types of seizures. It is advisable to 

check whether patients and families have learned to 

distinguish successfully between the two different sei-

zure types by encouraging families to video attacks and 

trying to identify the attack type. Furthermore, patients 

and caregivers need to learn how to deal with seizure 

emergencies acutely. In cases in which epileptic seizure 

require the administration of rescue medications (e.g. 

midazolam) by care givers this would be particularly 

important, as benzodiazepines may aggravate nonepi-

leptic / dissociative seizure states. Instead, in episodes of 

PNES, patients should be offered verbal reassurance, and 

their risk of injury should be minimized. Ambulance call 

outs or other interventions that could exacerbate anxiety 

should be avoided [71].

Conclusion

Although at least 80% of patients with seizures only have 

epileptic or nonepileptic seizures, a substantial minority 

of patients have seizure disorders in which epilepsy and 

PNES coexist. In such patients with a dual diagnoses cli-

nicians face significant challenges, not only with the ini-

tial diagnosis but also once treatment has been suggested 

and when patients are followed up.

Patients with mixed seizure disorders may become fre-

quent users of emergency services or end up with mul-

tiple admissions to epilepsy monitoring units. If PNES 

are not recognized, there is a high risk of misinterpret-

ing epilepsy as refractory, leading to inappropriate polyp-

harmacy, ASM toxicity and needless surgical procedures 

such as vagus nerve stimulator implantation, or even epi-

lepsy surgery [47, 137]. Clinicians always need to be wary 

of accepting a diagnostic label of ‘known epilepsy’ with-

out (at least brief ) critical examination.
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Neurologists need to be more aware of the interactions 

of epilepsy and mental health. The assessment of their 

patient should not be limited to questions about seizure 

symptoms, seizure frequency and side effects. Clinicians 

should aim to develop a holistic understanding of their 

patients, explore their current and previous life circum-

stances (especially in terms of trauma or neglect) and be 

interested in the context in which seizures occur. During 

the diagnostic process, patients should feel like partners 

in a search for the diagnosis rather than the subjects of 

the doctors’ actions and decisions.

This narrative review has summarized some of the clin-

ical features and investigations which can help clinicians 

to identify patients with epilepsy and PNES and to for-

mulate optimal management plans.
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