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Abstract
An estimated 15% to 30% of patients referred to epilepsy-monitoring units for drug resistant epilepsy walk away with a diagnosis

of psychogenic nonepileptic seizures (PNES). Seizures that do not produce an epileptiform discharge on the ictal video-electroencephalogram (vEEG) will likely garner the ‘rule in’ diagnosis of PNES, or Conversion Disorder in modern nomenclature. The absence

of an epileptiform discharge is considered proof that the seizure is not epileptic and thus, it presumably has a psychological origin.

For decades, the scalp EEG has been hailed as the ‘gold standard’ for distinguishing PNES from epilepsy and a great deal of empirical data has been amassed on the PNES patient population. Though the PNES diagnostic entity is treated as a proven fact, in truth, it
rests on but one hypothesis that might explain a negative scalp EEG. Since not all epileptic seizures produce a scalp EEG correlate, an

epileptic seizure is a recognized competing hypothesis for a negative scalp finding. In fact, studies that gather data from both scalp

and intracranial EEG recordings show that scalp-negative epileptic seizures are not uncommon, but in modern epilepsy-monitoring
units, they are at high risk of being mislabeled PNES. To assess for such diagnostic error we must turn to the empirical evidence which
shows that the clinical profiles of PNES and epilepsy patient populations are identical. The similarities are striking and the only data
the PNES hypothesis can explain is a negative scalp EEG. Conversely, the competing epileptic hypothesis seamlessly accounts for the

bulk of the findings on patients with seizures labeled PNES. The diagnostic terrain is further muddied by the ongoing conflation of
conscious feigning with conversion disorder which represents a long-standing conceptual error. The data establishes that the PNES

patient population consists primarily of patients with epilepsy, along with a smattering of factitious and likely psychotic disorders,

thereby exposing the PNES diagnostic entity as a hypothetical construct that does not exist. Diagnostic theory and practice in epilepsy-monitoring units must be revisited

Keywords: Epilepsy; Psychogenic; Electroencephalogram; Conversion; Functional; Dissociative

Abbreviations
PNES: Psychogenic Non-Epileptic Seizures; AED: Anti-Epileptic

Drug; EMU: Epilepsy-Monitoring Unit; MRI: Magnetic Resonance
Imaging; VEEG: Video Electroencephalogram; EEG: Electroen-

cephalogram; ILAE: International League Against Epilepsy; FLE:
Frontal Lobe Epilepsy; PES: Pseudo-Epileptic Seizure; SMC: Stan-

dardized Medical Care; CBT: Cognitive Behavioral Therapy; IED:
Interictal Epileptiform Discharge

Introduction

Psychogenic non-epileptic seizures (PNES) are defined as par-

oxysmal episodes which clinically resemble epileptic seizures but
unlike the latter, do not show an epileptiform discharge on ictal
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vEEG electrodes [1]. The absence of an epileptiform discharge is

been established by the vEEG. Though the PNES diagnostic entity

modern nomenclature, PNES warrants a diagnosis of Conversion

is to review the literature and assess whether the hypothesis that

considered proof that the seizure is not caused by epileptogenic
activity, and thus, it presumably has a psychological origin [2,3]. In

Disorder or Functional Neurological Symptom Disorder [4]. Seizures labeled PNES are thought to be non-volitional responses to

internal or external triggers perceived as threatening or challenging [5,6]. PNES is promoted as a ‘rule in’ diagnosis [7] and there is a

high incidence of this disorder coming out of epilepsy-monitoring
units (EMUs) [3,8].

The proposed origins of ‘psychogenic’ (aka ‘functional’) symp-

toms are ubiquitous in the human condition. Factors that purport-

edly trigger and perpetuate seizures labeled PNES include, among
others, insecure attachment, adverse life events, family dysfunc-

is treated as a proven ‘fact,’ in truth it rests on but one hypothesis
that might explain a negative scalp EEG. The purpose of this paper

underlies the PNES diagnosis is supported, or refuted, by the em-

pirical data. The analysis has profound diagnostic ramifications for
patients with epilepsy.

Materials and Methods
To generate and support the analysis, a wide sampling of arti-

cles that address psychogenic nonepileptic seizures, epilepsy, and
conversion disorder were reviewed.

Results and Discussion

The ‘gold standard’ for distinguishing PNES from epilepsy is

tion, psychiatric symptoms [9] and even just frustrating situations

admittedly fallible. Not all epileptic seizures show a scalp EEG dis-

leptic seizures [10].

likely than their scalp counterpart, even intracranial electrodes

[3]. Remarkably, epileptic seizures have been suggested as a potential trigger after studies showed PNES developing right behind epiThe cornerstone of treatment for PNES is psychotherapy. Ac-

cording to experts, once the diagnosis is made, “in therapy we then

charge when deep or buried cortex is involved or when EEG systems with few surface electrodes are used [14]. Though far less
may fail to capture epileptic seizures [19-21].

Epileptic seizures that fail to register on scalp EEG electrodes

begin doing the hard work of getting to what lies underneath…

are not uncommon. Simple partial seizures for example have a scalp

therapy [12]. The ‘psychogenic’ theory posits that seizures labeled

seizures [19], 6 of 55 seizures were detected with scalp electrodes

the conversion seizure or the psychogenic tremor is just the tip of
the iceberg” [11] and improvement may require extensive psychoPNES spring from deep-seated and unconscious psychological distress, and that seizure remission rests on psychological intervention.

The ‘gold standard’ for distinguishing PNES from epileptic sei-

zures is the video electroencephalogram (vEEG) [13,14]. While

members of the International League Against Epilepsy (ILAE)

PNES Task Force have suggested that PNES can be differentiated
from epileptic seizures on clinical grounds [14], in their guidance

EEG correlate in only 20% to 30% of the cases [8]. In one study
that looked at the EEG features of 7 subjects with simple partial

compared to 61 of 68 with subdural electrodes. Ten to 15% of complex partial seizures do not register on scalp electrodes [8] and

frontal lobe seizures are known for their failure to produce scalp

EEG correlates [8,13,22]. In epilepsy-monitoring units (EMUs),

that rely on surface electrodes during the diagnostic phase, scalpnegative epileptic seizures such as these will likely garner the ‘rule
in’ diagnosis of PNES.

Members of the International League Against Epilepsy (ILAE)

to the field, they maintain there is no symptom or sign that has di-

PNES Task Force have addressed the challenge of differentiating

diagnostic role, and the literature is unequivocal; the scalp vEEG

suspected of being psychogenic, given that both FLE and PNES are

agnostic value [15]. The semiology of PNES vis-a-vis epileptic seizures receives a lot of attention [16-18] but it plays a nonessential
test result dictates the diagnosis.

There is an extensive body of literature on patients with sei-

zures labeled PNES but the theorizing and clinical investigations

proceed from the definitive diagnosis [16,18] which has already

PNES from frontal lobe epilepsy (FLE), a condition often caused by

head trauma [23]. “In hypermotor seizures, in which semiology is
scalp EEG-negative, it can be impossible to prove based on EEG that

such episodes are psychogenic.” [13] Further, “the closet test to a
biopsy for distinguishing epilepsy from PNES would be intracranial monitoring,” however, “the risk and morbidity associated with
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craniotomy and grid or depth electrode placement outweighs the

represent PNES. When the same patients were monitored with in-

the PNES diagnosis is correct even when there is a high degree of

we have found only two clear cases of the coexistence of PES (pseu-

use in patients with a suspicion of PNES. In the absence of the definitive confirmation of the diagnosis, there is no way to prove that

certainty.” [13] In point of fact, the scalp EEG does not definitively
diagnose PNES, and patients with frontal lobe seizures erroneously labeled ‘psychogenic,’ will not be offered further investigation
which is the only way to prove they have epilepsy.

Studies show that the morbidity of subdural strip electrodes

is low [20,24,25] and their employment has exposed critical diag-

nostic errors. After a 15-year-old was re-evaluated and diagnosed
with PNES, her anti-epileptic drugs (AEDs) were discontinued [20].
Three months later, she died of cardiac arrest during a witnessed

seizure. This dramatic event prompted the neurologists who diagnosed her with PNES to conduct a study using subdural strip
electrodes in 12 patients previously diagnosed with PNES [20].

The intracranial monitoring revealed that 6 of the 12 patients ac-

tracranial electrodes, however, similar events were found to be as-

sociated with focal and restricted ictal changes. “Put another way,

doepileptic seizure) and true epilepsy in over 300 patients.” [20]
Other studies using combined recordings of intracranial and scalp

EEG electrodes have demonstrated that 25% of patients with drug

resistant temporal lobe epilepsy have entire seizures recorded on
intracranial electrodes that show no clear ictal correlate on scalp

EEG [29,30]. In modern EMUs, without intracranial recordings to
demonstrate the epileptic origin of their scalp-negative seizures,
such epilepsy patients would likely receive a comorbid diagnosis of

PNES, yielding 15% and 25% comorbidity rates, respectively. This
data indicates that the elevated comorbidity rates of PNES and epi-

lepsy are not valid, but an artifact of relying on the scalp EEG which
fails to capture a significant percentage of epileptic seizures.

Despite the fallibility of the ‘gold standard,’ PNES investigators

tually suffered from drug resistant epilepsy with complex partial

promote the vEEG as a litmus test. If the scalp EEG is negative,

form spikes on the intracranial electrodes which cast some doubt

PNES [31,32]. This diagnostic instruction was presented as “a time-

seizures. Both patient groups had histories of central nervous system injuries and all 6 of the PNES patients demonstrated epileption their diagnosis; “An incorrect diagnosis of PES (pseudoepileptic seizure) is possible because spiking may occur in hippocam-

pus without transmission to other regions of cortex [25,26] and

subdural strip electrodes cannot record from hippocampus.” [20]
Of the 6 patients whose seizures were re-classified as epileptic, 5
underwent epilepsy surgery with excellent results; at the 2 year
follow-up, 4 patients were still seizure-free and one maintained a

significant reduction in seizure frequency. But for this impromptu

intracranial investigation proving epilepsy, these patients would

have been referred for psychotherapy (for PNES) not epilepsy surgery.

Studies show elevated comorbidity rates (10- 53%) of PNES and

epilepsy [27,28] but without the use of invasive monitoring it is difficult to determine the validity of these results. In one study, inves-

tigators explored the incidence of PNES and epilepsy in a sample of
300 patients who underwent long-term EEG monitoring with sub-

dural strip electrodes after having had previous long-term scalp
vEEG monitoring [20]. At least 15% had ictal events without electroencephalographic correlates from scalp recordings. Investigators pointed out that it would be easy to conclude that such events

even patients with “well-defined” and “epileptogenic lesions” on
magnetic resonance imaging (MRI) [31] should be diagnosed with

ly reminder of the pitfalls of diagnosing epilepsy based on neuroimaging findings alone.” [31] What about the pitfalls of employing a

fallible ‘gold standard’ as a litmus test? No single test result should
supplant clinical judgment. The EEG cannot ‘know’ the results of

the MRI, only the clinician can reconcile the totality of the data in

the diagnostic formulation. Structural alterations anywhere in the

cerebral cortex can result in epileptogensis [33] and scalp-negative
EEGs should not preclude further investigation in patients with
well-defined and epileptogenic lesions.

The spontaneous remission of seizures labeled PNES is well

documented [34,35] and mirrors the spontaneous remission of

seizures in patients with untreated epilepsy [36-38]. In some pa-

tients, PNES stop right after the diagnosis is given [39], while in
others, they simply remit with the passage of time [34]. Investiga-

tors have suggested that just the provision of the diagnosis is the

causal factor producing PNES remission but provide no further
elucidation [39]. The ‘psychogenic’ theory cannot explain this uncanny similarity with epilepsy patients.

Patients with seizures labeled PNES and patients with drug re-

sistant epilepsy have the same high mortality rate, dying at a rate

Citation: Catherine A Carlson. “Psychogenic Nonepileptic Seizures - The Empirical Evidence Weighs in". Acta Scientific Neurology 5.5 (2022): 43-50.

Psychogenic Nonepileptic Seizures - The Empirical Evidence Weighs in

2.5 times above the general population [40]. PNES investigators do

46

In defense of their position that the term ‘psychogenic’ should

not and cannot account for this remarkable parallel with epilepsy

be replaced with ‘functional,’ experts exposed their fallacious rea-

Seizures subsequently labeled PNES have remitted on AEDs. In

unfalsifiable.” [57] They further admitted that the proposed ‘psy-

patients.

one retrospective study, 22 of 47 patients with sole PNES reported

complete or partial remission of ongoing seizures with AEDs [41].

The PNES investigators conclusion: “Placebo response to AEDs appears to be common in patients with PNES. A response to AEDs

should not be taken as a confirmation of a diagnosis of epilepsy,

particularly when other features raise suspicion of PNES.” [41]. Alternately, these patients had epileptic seizures that remitted with
first-line epilepsy treatment.

Patients with seizures labeled PNES and patients with epilepsy

show many other telltale similarities. The seizure semiology of
PNES is “all too easily mistaken for epilepsy” and diagnostic er-

ror is “the rule rather than the exception.” [42] Both epilepsy and
PNES patient populations show pervasive brain disease including

structural alterations and both are considered network disorders

soning. Belatedly, they acknowledged that the presumption of a

‘psychogenic’ etiology entails a “circular logic that is scientifically
chogenic’ etiology is “poorly defined” and “not supported by the
current evidence.” [58] This change in terminology however, has
not disabused investigators of their conviction that ‘functional’

symptoms are primarily psychological in origin, [2,59,60] which

is why psychotherapy remains the recommended treatment for
PNES. So in other words, the poorly defined ‘psychogenic’ hypothesis that still underlies the now ‘functional’ diagnosis is not valid or
supported by the empirical data.

When presented with this epileptic argument for seizures la-

beled PNES, [61] members of the ILAE PNES Task Force gave a perfunctory nod to “diagnostic difficulties” followed by an unqualified
rejection of an epileptic origin for PNES [14,62].

The conflation of feigning with unconsciously generated ‘psy-

[43,44]. Both seizure types have remitted or failed to remit on AEDs

chogenic’ symptoms has been a longstanding conceptual problem

lepticus in patients with epilepsy and PNES, respectively [46,47].

it as clearly different from feigning [64,65]. They diagnosed con-

[8,41,45]. Both conditions demonstrate instances of prolonged seizure activity, designated status epilepticus and pseudo-status epiBoth have been eliminated by epilepsy surgery [48]. Traumatic

brain injury is a risk factor for both seizure types [49,50]. Seizurealert trained dogs- who recently demonstrated the existence of an
epileptic odor in humans [51] - have reliably alerted to epileptic
seizures [51,52] and seizures labeled PNES [53-55].

The best study to date shows that ongoing seizures labeled PNES

(aka ‘dissociative’) do not remit with psychotherapy. The CODEs

trial (cognitive behavioral therapy for adults with dissociative seizures) was a parallel-arm, multicenter randomized controlled trial

that randomized 368 people with ‘dissociative’ seizures (i.e. PNES)

to receive either standard medical care (SMC) alone or PNES-spe-

cific cognitive behavioral therapy (CBT) plus SMC [56]. At the 12

month endpoint, investigators found no statistically significant
advantage of CBT over SMC for the reduction of monthly seizures

labeled ‘dissociative.’ In their conclusions, members of the ILAE
PNES Task Force focused on the positive impact of CBT over SMC on

secondary outcomes (i.e. functional improvements) and suggested
that perhaps, the reduction of seizures labeled PNES should not be
a primary outcome of investigations [56].

[63]. A survey of neurologists showed that while they endorsed
psychological models for conversion disorder, they did not view

version according to features of the clinical presentation, most
importantly inconsistency and abnormal illness behavior, [65] and

felt that the psychiatric discernment of conversion vis-a-vis feign-

ing was outside their skill set [64]. A recent survey of psychiatrists
showed they too endorsed the ‘psychogenic’ model but also “saw

feigning as usually present to a degree.” [66] This data indicates
that when clinicians detect feigning they are labeling it conver-

sion disorder which exemplifies the confusion. The ‘psychogenic’
hypothesis maintains that these symptoms are unconsciously

generated, [5,6,67] and thus by definition, are not under the patients’ conscious control. Putting aside the possibility of an epileptic event, a seizure that produces a negative EEG cannot be simultaneously feigned and unconsciously generated. The two etiologies

are mutually exclusive which makes the feigning of symptoms a
differential diagnosis, not a comorbidity of conversion disorder.

Patients who appear overtly unstable, irrational, demanding, bi-

zarre in presentation, and/or show evidence of consciously feigned
symptoms do suffer from major psychiatric illness, but it’s not con-

version disorder. The ‘psychogenic’ model is indeed poorly defined
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[58] and clinicians appear to be misapprehending factitious and

likely, psychotic conditions, as manifestations of conversion disorder.

Given the increased risk and cost of intracranial recordings,

improved scalp EEG-based diagnostic methods are an area of con-

siderable interest [68]. In a recent study, investigators explored a
novel computational approach that allowed for the non-invasive
detection of deep seizure activity [69]. They identified 25 scalpnegative mesial temporal seizures in 10 patients and obtained

control records from an additional 13 patients, all of whom un-

derwent simultaneous recordings with foramen ovale electrodes
and scalp EEG. Scalp data from these records were used to train a

scalp-negative seizure detector, which consisted of a pair of logistic
regression classifiers that used scalp EEG coherence properties as
input features. On cross-validation performance, this detector cor-

rectly identified scalp-negative seizures in 40% of the patients, and
correctly identified the side of seizure onset for each seizure detected. In comparison, routine clinical interpretation of these scalp

EEGs failed to identify any of the scalp-negative seizures. Another
study employed a simple signal analysis procedure based on scalp

EEG zero-crossing patterns which extracted the spatiotemporal

structure of scalp voltage fluctuations [70]. Investigators analyzed
simultaneous scalp and intracranial EEG recordings from patients
with drug resistant temporal lobe epilepsy and observed that a

large proportion of intracranial interictal epileptiform discharges
(IEDs) manifested only as subtle, low-amplitude waveforms below
scalp EEG background and thus, were not detected visually. They

found that scalp zero-crossing patterns allowed detection of these
IEDs in their subjects and an independent dataset, and proposed
their use to identify scalp signatures of intracranial IEDs.

Conclusion

The empirical data substantiates an epileptic etiology for PNES,

thereby exposing the diagnostic entity as a hypothetical construct

that never existed beyond speculation. Intracranial monitoring,
seizure-alert trained dogs, high density scalp EEG, scalp-negative
seizure detectors and scalp EEG zero-crossing patterns could all

provide further proof that the PNES population consists primar-

ily of patients with epilepsy. The high incidence of PNES diagnoses
belies, roughly, how often epileptic seizures fail to register on scalp
EEG electrodes. Diagnostic theory and practice in EMUs must be
revisited.
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