
Section

1
Recognition, diagnosis, and impact of
nonepileptic seizures

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-51763-8 - Gates and Rowan’s Nonepileptic Seizures, Third Edition
Edited by Steven C. Schachter and W. Curt LaFrance
Excerpt
More information

http://www.cambridge.org/9780521517638
http://www.cambridge.org
http://www.cambridge.org


Section 1 Recognition, diagnosis, and impact of nonepileptic seizures
Chapter

1 Epidemiology and classification of
psychogenic nonepileptic seizures
Nathan M. Griffith and Jerzy P. Szaflarski

Psychogenic nonepileptic seizures (PNES) are events
that resemble epileptic seizures (ES) but without
epileptiform activity and with psychological under-
pinnings [1]. Clinicians have been fairly able to reli-
ably distinguish PNES from ES based on clinical char-
acteristics of the disease [2], but a definitive distinc-
tion between ES and PNES was not possible until
an improved diagnostic tool – prolonged video-EEG
(VEEG) monitoring – became available. Video-EEG
allowed the correct diagnosis of PNES in a consid-
erable percentage of patients with poorly controlled
seizures.The diagnosis of PNES, referred to as hystero-
epilepsy in the past (see Chapter 2), however, has
existed for millennia.

A survey of British neurologists in the late 1980s
revealed that preferred nomenclature for unexplained
neurological symptoms included “functional,” “psy-
chogenic,” and “hysteria” [3]. Scull cites 15 syn-
onyms for PNES, including, among others, “pseudo-
seizures” (suggesting that there is something spurious
or false about the events), “hystero-epilepsy” (indicat-
ing that the uterus is the origin of the nonepileptic
events), “hysterical pseudoseizures,” “pseudoepilep-
tic seizures,” and “psychogenic seizures” [4]; more
recently terms such as PNES, “nonepileptic attack dis-
order,” and “stress seizures” have also been used. The
emergence of new, less pejorative labels such as PNES
indicates an increasing understanding and acknowl-
edgment that the events are very real to the patient,
witnesses, and physicians, but these events have dif-
ferent and variable pathophysiology or etiology as
compared to ES. The term psychogenic nonepilep-
tic seizures emphasizes the distinction between psy-
chogenic and physiological nonepileptic seizures (or
events) as seen in patients with migraine or other neu-
rological conditions, sleep disorders or cardiac events
(see Chapters 6 and 7). Consistent with the first two

editions of this book and with research on terminol-
ogy, the term psychogenic nonepileptic seizures is cur-
rently the most appropriate term for this condition,
moving beyond the pejorative connotation that “pseu-
doseizure” carries; this term will be used throughout
the rest of this chapter and book, where appropriate.

Epidemiology of PNES
The diagnosis of PNES is based on a history consistent
with conversion disorder and confirmation of the diag-
nosis on VEEG. Monitoring reveals the lack of epilep-
tiform EEG changes during clinical events associated
with alteration of consciousness or motor, sensory,
and/or autonomic phenomena; normal alpha rhythm
(or no change in background rhythm) with or with-
out the alteration of consciousness; and nonstereotypic
nature of the events. Typically, no sustained response
to antiepileptic drugs (AEDs) is found. A history con-
sistent with PNES is also used in making the diagnosis
[5, 6]. Some patients who have possible or confirmed
diagnosis of ES are considered to carry a dual diagnosis
of PNES/ES.

Until recently, no population-based studies of
PNES had been performed, and most estimates of
incidence and prevalence of PNES were based on
VEEG reports from tertiary care epilepsy centers. By
default, the incidence and prevalence reported from
such estimates were heavily dependent on referral pat-
terns to the epilepsy centers and vigilance of the clini-
cians evaluating the patients in the outpatient clinics
who later referred them for VEEG monitoring. Fur-
ther, these estimates were likely to underreport PNES
because patients with PNES may not always be eval-
uated by epilepsy specialists since the nature of their
events may be variable and include symptoms sug-
gestive of pain syndromes, sleep disorders, movement
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Section 1: Recognition, diagnosis, and impact

disorders or multiple sclerosis, and stroke-like events
(see Chapter 4). Further, the average delay in making
the diagnosis of PNES is approximately 7 to 8 years [1,
5, 7]. Video-EEG is usually performed in patients who
experience frequent or medication-resistant events
that raise the suspicion of the clinician as possibly
nonepileptic; patients with infrequent or controlled
events, even when suspicious for PNES in description,
do not usually undergo VEEG monitoring because of
the high cost and low yield of such studies. Frequently,
patients with poorly controlled seizures are referred
to epilepsy centers for possible surgical evaluation or
other interventions and are diagnosed with PNES only
after the full evaluation including the VEEG is com-
pleted. Further,manypatients undergomultipleVEEG
evaluations as they may be searching for confirmation
of a diagnosis or they may be referred to various cen-
ters for second opinions by physicians who are either
unaware of the previous evaluations or diagnoses, or
who are dubious of the diagnosis of PNES [8]. There-
fore, epidemiological studies of PNES are difficult to
generalize and, by definition, can include only patients
who underwent VEEG. Therefore, estimations based
on the results of VEEG likely lead to underestimates of
the true incidence andprevalence of PNES, as referring
patients for VEEGmonitoring depends on availability
of the testing, vigilance of the referring and evaluating
physicians and frequency of the events.

Incidence of PNES
Incidence is broadly defined as the number of new
cases of a disease occurring per unit of time in a spe-
cific population. Only two true epidemiological stud-
ies of incidence of PNES were performed to date.
The first study was performed in Iceland in the mid
1990s. In this country with a very stable population,
all patients with new-onset seizures were considered
for VEEG, which was performed in the only available
laboratory [9]. The authors of this study identified 14
patients ages 16 to 54 with definite PNES; the majority
of these patients (78.6%) were women. The incidence
of PNES was calculated as 1.4 per year per 100 000.
The highest incidence of PNES was noted in the 15
to 24 years age group (3.4/100 000 person–years), with
no patients above the age of 55 diagnosed with PNES.
The incidence of PNES was highest in female patients
15 to 24 years of age (5.9/100 000 person–years). The
authors estimated that patients with PNES constitute
about 5% of all patients with new-onset seizures. For

comparison, the authors estimated the incidence of
epilepsy in the Icelandic population over 15 years old
to be 35/100 000 person–years.

The second study was performed in Hamilton
County, Ohio [5]. The authors found the mean inci-
dence of PNES to be about 3.03/100 000 person–
years, which is about 2 times higher than the inci-
dence reported by Sigurdardottir andOlafsson [9].The
highest incidence in the Szaflarski et al. study was in
the 25 to 44 years age group (4.38/100 000 person–
years) [5]. The gender ratio of 73% women was simi-
lar to the Iceland study and to previous reports [10].
This incidence of PNES was compared to the popula-
tion incidence of epilepsy in Rochester, Minnesota of
44/100 000 person–years [11]. Interestingly, the inci-
dence of PNES in this study was twice that of the inci-
dence of PNES in the Icelandic population, while the
overall incidence of epilepsy in the US study was also
higher when compared to that reported from Iceland.
The similarities between the two studies indicate that
the proportion of patients with newly diagnosed PNES
may be fairly similar when compared to the overall
incidence of epilepsy. In addition, the results indicate
a fairly similar approach to the evaluation of patients
with new-onset seizures/spells between the two stud-
ies. There also may be similar awareness and vigi-
lance of the physicians regarding the possibility of a
diagnosis other than epilepsy in patients with new-
onset seizures. Finally, the study by Szaflarski et al.
also found increasing incidence of PNESover the study
period, indicating higher awareness of clinicians and
familiarity with the diagnosis of PNES and of possibly
improved access to VEEG in the US, assuming that the
actual incidence was stable over time.

Prevalence
Prevalence is defined as the number of active cases
of a disease per unit of population at risk. Obviously,
it is difficult to estimate the prevalence of disease
when diagnosis is based on VEEG, which is costly,
time consuming, and sometimes difficult to obtain, as
compared to clinical criteria. Nevertheless, there are
many reports that indicate the prevalence of PNES to
be between 10% and 20% in children and 10% and
58% in adults who are referred to epilepsy centers,
with the most frequently quoted numbers between
20% and 30% [12]. A recent study proposed an esti-
mate of the prevalence of PNES based on a calculation
using known prevalence of epilepsy of 0.5% to 1%, a
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Chapter 1: Epidemiology and classification

proportion of intractable epilepsy among epilepsy
patients of 20% to 30% (with 20% to 50% of these
patients referred to epilepsy centers), and assumed
10% to 20% of patients referred to epilepsy cen-
ters would be diagnosed with PNES [13]. Using the
available data, the estimated prevalence of PNES was
between 1/50 000 and 1/3000 or 2 to 33 per 100 000.
Therefore, PNES is not a rare disorder and its eco-
nomic impact related to medication and treatment
expenses is estimated to be high, probably similar to
the economic impact of epilepsy (see Chapter 3). Cor-
rect diagnosis and appropriate patient education may
lead to a better understanding of the disease by patients
and physicians and, therefore,may lower the economic
impact by 69% to 97% [14].

Prevalence of comorbid epilepsy and PNES
The reported prevalence of comorbid epilepsy in
patients diagnosed with PNES varies considerably and
was reported to be as low as 9% and as high as 63% [5,
15], with the higher number reported in one of the first
studies reporting the results of VEEG in patients with
medication-resistant epilepsy. In this study a total of
only eight patients with PNESwere identified (five had
comorbid epilepsy). In an epidemiological study of
PNES incidence, Sigurdardottir andOlafsson reported
that 50% of patients diagnosed with PNES had comor-
bid epilepsy [9]. This number appears to be very high
as other recent studies reported much lower inci-
dence/risk of epilepsy in patients with PNES. In the
second incidence study reported above, only 16/177
(9%) patients were diagnosed with comorbid PNES
and epilepsy [5], which is much more in line with a
later estimate from a study that found coexistence of
epilepsy in about 9.4% of patients with PNES [16].
Therefore, it appears that about 10% of patients with
PNES have comorbid epilepsy. Most importantly, in
patients with well characterized epilepsy and abnor-
mal EEG showing epileptiform discharges, PNES are
still possible and should be considered if the patient is
not responding to standard treatments.

To summarize, the diagnosis of PNES is not
uncommon, with about 5% to 10% of patients with
spells/seizures having nonepileptic events. Clinicians
should be vigilant in monitoring the description of
events and particularly aware of unusual phenomena
that may be atypical in ES but suggestive of PNES.
Unusual characteristics of seizures or lack of medi-
cation response should prompt VEEG evaluation as

a means of clarifying the diagnosis and designing an
optimal treatment plan.

Clinical classification schemes of PNES
Since the introduction of VEEG, epileptologists have
had increased diagnostic capability, especially as
regards the differentiation of ES from nonepileptic
seizures, which has led to many of the advances
in the understanding and treatment of nonepilep-
tic seizures [17]. Studies have identified heterogene-
ity in the psychological background and profile of
patients with nonepileptic seizures. However, com-
monalities are found inmany patients with nonepilep-
tic seizures, including a history of trauma or abuse,
psychiatric comorbidities, and family or social dys-
function. Studies have identified and proposed differ-
entiation of discrete subtypes of nonepileptic seizures
[18, 19]. For example, in his introduction to the sec-
ond edition of this book, Gates divided nonepileptic
events into a dichotomy– physiologic and psychogenic
[20]. The ability to classify patients within subtypes of
nonepileptic seizures is important because there is evi-
dence that subtypes are clinically relevant in terms of
predicting outcome [19], informing nosology [18, 19],
and, perhaps most importantly, potentially directing
treatment [21, 22].

Studies of subtypes of nonepileptic seizures have
utilized a wide range of methodologies and criteria.
The following broad categories of subtypes that do
not conform to existing psychiatric taxonomy will be
reviewed: (a) classifications based on clinical semiol-
ogy, (b) classifications based on personality testing, (c)
classifications based on both semiology and personal-
ity testing, and (d) classifications based on suspected
psychological mechanism/etiology. In this section, we
survey the literature on classifications as an introduc-
tion to further discussions in subsequent chapters.

Classifications based on semiology
Characterizing seizure-like events by their semiology
has a long history that can be traced back to initial the-
orizing by Charcot and Janet about “hysterical” reac-
tions [23].The earliest classifications of PNES resulting
from descriptive accounts of semiology were dichoto-
mous. These classifications of PNES were borne out
of conceptualizations of PNES as expressions of basic
human needs or drives. For example, Kretschmer, fol-
lowing the ideas of Freud, characterized spells as either
hypermotor or atonic [24]. As summarized by Blumer
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Section 1: Recognition, diagnosis, and impact

and Adamolekun, Kretschmer postulated that PNES
appear “ . . . in the form either of a motility storm
consisting of regression in a state of terror with hyper-
kinesis, trembling, and convulsing, or of sham death
with stupor, immobilization, or a hypnoid state” [25;
p. 498]. Similarly, Szondi described a polarity of parox-
ysmal drives oriented around the locus of perceived
source of danger. Szondi postulated that PNES rep-
resented either a “protective drive,” with the epilepti-
form reaction as a response to perceived internal dan-
ger, or a hysteriform reaction in response to perceived
danger in the external world [25].

This basic classification of PNES as either hyper-
motor or atonic has survived within differing termi-
nology (“catatonic” vs. “thrashing,” “convulsive” vs.
“nonconvulsive”) and underlies modern classification
schemes of PNES [19].

Some early attempts to classify subtypes of PNES
by semiology followed this theorized dichotomy fairly
closely. For example, Meierkord et al. categorized
spells as attacks of collapse and attacks with promi-
nent motor activity [10]. Interestingly, several authors
have reported that two-thirds of patients with PNES
have the hypermotor type and the remaining one-
third of patients has the atonic type of spells [10, 26].
Other classifications of PNES included bothmotor and
affective components of PNES. For example, Wilkus
and Dodrill categorized PNES as mostly motor/
limited affect and limited motor/prominent affect
groups [27].

Other semiology-based classifications of PNES
introduced finer, but differing distinctions between
types of spells. In an early study of semiology, PNES
were characterized into four major patterns associ-
ated with the events: bilateral motor, unilateral motor,
multiple behavior phenomena, or impaired respon-
siveness with no observable behavior [28]. In contrast,
Henry and Drury, in a study of whether stereotyped
behavior during PNES represents learned behavior,
characterized events as convulsive, hypotonic (“sud-
den falls, or leaning limply/leans onto a bed or other
nearby support”), automatistic (“simple or complex
movements that are symmetric or nonconvulsive”), or
hypokinetic (“motionless or nearly motionless staring
with unchanging posture”) [29]. In a study of whether
closed eyes during spells indicated psychogenic etiol-
ogy in the context of seizure provocation, Flugel et al.
used video and EEG to classify patients into the fol-
lowing three semiology-based groups: strong move-
ments particularly of the extremities (similar to a gen-

eralized tonic-clonic seizure [GTCS]), spellswithmild,
less pronounced motor activity, and almost motion-
less unresponsiveness [30]. In contrast, Gumnit and
Gates mention the importance of differentiating PNES
that resemble complex partial seizures (CPS) from
those that resemble GTCS [31]. In a review of cases
described in other studies, van Merode et al. catego-
rized PNES as resembling GTCS, resembling CPS, or
resembling a combination of both categories [32]. In
one of the first studies to use cluster analysis (a spe-
cific statistical technique allowing for identification of
“symptom clusters”), Groppel et al. classified patients
with PNES via VEEG into three semiology-based clus-
ters: psychogenic motor seizures, psychogenic minor
motor or trembling seizures, and psychogenic atonic
seizures [33].

Reuber et al. in an outcome study involving long-
term follow-up classified patients with PNES into the
following groups: positive motor, negative motor, and
purely sensory [22].However, a subset of recent studies
has excluded PNES characterized exclusively by sen-
sory phenomena from their classification schemes due
to the limited sensitivity of scalp electrodes for detec-
tion of simple partial seizures [18, 34]. This problem
renders the differentiation of ES and PNES, in the case
of sensory or subjective PNES, extremely difficult, thus
compromising the designation of these events as PNES
versus ES.

More recent studies have further expanded the
number and complexity of delineations between types
of PNES in order to better understand the natural his-
tory and pathogenesis of PNES. For example, Selwa
et al. introduced a classification of PNES into six types:
catatonic, thrashing, automatisms, tremor, intermit-
tent, and subjective. This study was unique in that
it focused on the utility of subtype with regard to
outcomes, such as remission of seizures and discon-
tinuation of AEDs [19]. Although there are six sub-
types in the proposed Selwa et al. classification, their
study focused on comparisons between catatonic and
thrashing, the two most conceptually opposite cat-
egories. Recently, Griffith et al. modified the Selwa
scheme to a four subtype scheme, consisting of cata-
tonic, major motor, minor motor, and subjective [18].
The Griffith et al. classification is more parsimonious
and resulted in better interrater reliability than the
Selwa et al. scheme [18, 19].

In summary, recent attempts to classify PNES
by semiology have expanded upon earlier dichoto-
mous distinctions between, for example, “atonic” and
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Chapter 1: Epidemiology and classification

“hypermotor” events, by identifying three to four
distinct subtypes of PNES, with the most useful of
these schemes demonstrating good interrater relia-
bility; these new classifications schemes have been
reported to be related to outcome (see Section 5).

Classifications based on personality testing
Some investigators have used psychological testing,
especially personality testing, to identify subtypes of
patients with intractable seizure disorders. The most
commonly used measure of personality and psy-
chopathology in both ES and PNES populations is the
MinnesotaMultiphasic Personality Inventory (MMPI)
[35, 36]. Other personality measures have also been
used in these populations [26, 35]. For example, in a
sample of presurgical patients with intractable seizure
disorders, a subset of whom (about 20 of 90) were
likely to have PNES or both PNES and ES, King
et al. identified three groups based on personality pro-
files (in order of greatest frequency): minimal psy-
chological complaints, generalized clinical elevations
(high psychological complaints), and intermediate ele-
vations with a tendency to emphasize somatic com-
plaints or depression [37].

Several authors have emphasized the heterogene-
ity of personality profiles among patients with PNES
[35, 37, 38]. For example, studies have found that
a majority of patients with PNES have personality
abnormalities on psychometric tests [26, 39], but there
is not a single characteristic personality profile that
can be attributed to these patients [40]. Barrash et al.
analyzed MMPI profiles of patients with PNES and
identified seven discrete personality clusters: histri-
onic, depressed, nonaffective serious psychopathology,
disinhibited, decompensated, somatisizers, and
asymptomatic [41]. In another study involving per-
sonality testing with the MMPI, Gumnit and Gates
analyzed interviews, MMPI, and projective testing
results among patients with PNES. They found five
underlying etiology-based subtypes based on sus-
pected etiology or function of PNES: (a) psychological
distress-emotional conflict, (b) inappropriate coping
mechanisms, (c) misinterpretation of normal phys-
iological stimuli, (d) psychotic behavior, and (e) an
epileptic aura or seizure followed by PNES. They also
reported that these subtypes were useful for selecting
patients for appropriate treatments [31].

Of note, the model employed by the Diagnostic
and Statistical Manual of Mental Disorders (DSM)

has been criticized by some authors [26, 42, 43].
For example, Reuber et al. favored a dimensional
system that would consider personality disorders
as extremes on a continuum of common person-
ality traits. These authors also noted considerable
symptomatic and behavioral overlap and poor inter-
rater reliability between DSM personality disorders
[26]. In addition, Reuber et al. and other investiga-
tors have criticized use of the MMPI for categoriz-
ing personality subtypes, especially among inpatient
groups.

The same authors stated that the MMPI is diffi-
cult to interpret because it simultaneously measures
both personality characteristics and psychopatholog-
ical syndromes, such as hypochondriasis and conver-
sion [26]. In contrast to studies utilizing the MMPI,
Reuber et al. used the Dimensional Assessment of Per-
sonality Pathology-Basic Questionnaire (DAPP-BQ
[44]) to measure personality in patients with PNES
as compared to patients with ES and healthy subjects.
They found three distinct “typical pathological per-
sonality profiles” via cluster analysis (in order of size):
similar to borderline personality disorder, overly con-
trolled personality, and similar to avoidant personality
disorder.

There has been increasing attention in behav-
ioral medicine paid to the importance of measur-
ing “normal” personality traits. Cragar et al. empha-
sized the relationships of normal personality traits
to health status, health outcomes, and behavior pat-
terns [21]. Moreover, normal personality traits, such
as optimism and pessimism, have been found to be
relevant to investigations of both etiology and out-
come in both medical and psychological disorders
[45, 46]. Cragar et al. studied normal personality
traits in patients with PNES by means of personal-
ity dimensions derived from the five factor model
as measured by the Revised NEO Personality Inven-
tory (NEO-PI-R) [47]. Using cluster analysis of both
MMPI and NEO-PI-R results, Cragar et al. found
three personality clusters in patients with PNES:
depressed neurotics, somatic defenders, and activated
neurotics [21].

It is therefore clear that classification of PNES by
personality testing has underscored the heterogeneity
of personality profiles in patientswith PNES.Although
some earlier work focused on pathological personality
profiles, a more recently employed approach has been
to investigate personality traits/dimensions/clusters,
which may inform etiology and outcomes.
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Section 1: Recognition, diagnosis, and impact

Classifications based on both semiology and
personality testing
A few studies have combined personality, psycholog-
ical testing and semiology in identifying subtypes of
PNES. In perhaps the best example of this approach,
Wilkus and Dodrill classified patients with PNES
into the following groups: (1) mostly motor and lim-
ited/none affectual and (2) limitedmotor/prominently
affectual. These two PNES subgroups had different
composite MMPI profiles; moreover, 76% of patients
in the study could be classified into one of these two
groups [27].

By simultaneously considering/classifying both
behavioral and affectual aspects of the presentation of
PNES, the classification of PNES by both semiology
and personality testing may represent an important
evolution in the classification of PNES.

Classifications based on etiology/suspected
psychological mechanism
Some investigators have classified patients with PNES
via behavioral and interpersonal factors believed to
contribute to the development of PNES – in other
words, by etiology or suspected psychological mech-
anism. On a patient-by-patient basis, PNES may have
a single-factor or multifactorial etiology; that is to say,
in a given patient, PNES are believed to manifest from
one or more of several distinct causal pathways [48,
49]. Ford identified several factors that may individu-
ally or jointly contribute to the etiology of somatoform
disorders, including: (a) secondary gain, (b) behavioral
manifestations of ineffective communication/inability
to adequately identify and express strong emotion, and
(c) disturbed family systems [50].

Studies of patients with PNES have produced sim-
ilar findings related to etiological factors (i.e., inter-
personal, communication, and/or family problems).
For example, Lesser summarized the etiological fac-
tors of PNES described in the literature as follows:
(a) interpersonal, (b) intrinsic emotional problems or
internalized conflicts (e.g., somatization, dissociation,
posttraumatic stress), (c) psychosis, (d) personality
disorder, and (e) cognitive difficulties or history of
head trauma [49]. Similarly, Alsaadi andMarquez clas-
sified PNES by suspected psychological causal path-
way, while emphasizing that all PNES function as a
coping mechanism [48]. They classified the etiology
of PNES as follows: (1) caused by misinterpretation

of physical symptoms, (2) the result of psychopatho-
logical processes (e.g., somatization, dissociation), (3)
response to acute stress (in patients with absence of
psychopathology), and (4) reinforced behavior pattern
in cognitively impaired patients.

On the other hand, some authors have conformed
more closely to psychodynamic theory in classify-
ing patients with PNES by etiology. For example, one
groupof authors described four “psychodynamic path-
ways” to PNES: (a) history of childhood physical or
sexual abuse, (b) recent sexual assault, (c) multiple life
stresses that overwhelm coping abilities, and (d) panic
attacks mistaken for PNES [51, 52]. These authors
noted that for all of these categories, the manifestation
of PNES was often triggered by recent trauma. Other
studies conformed more closely to formal psycholog-
ical diagnostic categories and processes. For example,
one study identified six categories, or “symptom pat-
terns,” of patients with PNES, based in part on the
most effective psychotherapeutic interventions used
with each group [53]. Rusch et al.’s findings were refor-
mulated by LaFrance and Devinsky as the following:
(1) anxious, (2) abused (subclassified into 2a – abused
[borderline personality disorder] and 2b – afraid [as
in posttraumatic stress disorder]), (3) somatic, (4) dys-
thymic/depressed, and (5) mentally retarded [54].

Classification of PNESby suspected etiology brings
into focus common risk factors, such as recent trauma,
and the multifactorial nature of the development and
maintenance of PNES. Examining elements that may
explain the differential effectiveness of psychothera-
peutic interventions with subgroups of patients with
PNES may inform our understanding of nosology.

Neurological events mimicking PNES
There is no single diagnostic test that allows certain
differentiation of PNES, ES, physiological nonepilep-
tic events, or other types of psychiatric diagnoses.
Even VEEG, the gold standard in distinguishing
between PNES and epilepsy, is not always correct
as it may be difficult to distinguish, for example,
between bizarre ictal behaviors associated with frontal
lobe/supplementary motor seizures and PNES [55,
56]. Certainly, VEEG, in association with other tests
and clinical observation(s), is a valuable tool in dif-
ferentiating PNES from other neurological or non-
neurological conditions. But before such testing is
scheduled, as with all patients presenting for initial
evaluation or follow-up, a detailed general history is
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Chapter 1: Epidemiology and classification

essential for correct diagnosis. A focused, symptom-
oriented approach alonemay lead to incorrect diagno-
sis. Description of the events obtained from the patient
may be very sketchy or plainly inaccurate. Therefore,
a detailed description of the event(s) from witnesses
may be of significant value. Information about dura-
tion of the events may be the first clue to the correct
diagnosis as PNES are usually prolonged, lasting some-
times more than 30 minutes [29]. Further, seizure pre-
cipitants and the presence or absence of certain phe-
nomena, such as prolonged waxing and waning course
of the events, screaming, hearing but not being able
to respond, ictal eye closure or crying, asynchronous
or asymmetric extremitymovements, pelvic thrusting,
etc. may be helpful in coming to the right diagnosis.
Further, the presence of EEG abnormalities including
epileptiform discharges is not necessarily indicative of
epilepsy [57] (see Chapter 4).

The differential diagnosis of PNES also includes
physiological nonepileptic events. These are usu-
ally paroxysmal events with physiological explana-
tion. These etiologies include syncope, nonepileptic
myoclonus, dysautonomia, and various sleep disorders
(parasomnias), including sleepwalking, confusional
arousals, and REM sleep behavior disorders. This list
also includes other neurological phenomena, includ-
ing transient ischemic phenomena and migraine, and
non-neurological phenomena such as organic hallu-
cinations and psychosis-related, e.g., to medication or
substance toxicity.

Syncope, especially convulsive syncope, is likely
the most frequent physiological phenomenon that is
confused with PNES. Overall, convulsive syncope is a
relatively common event. In one study of unselected
blood donors, convulsive syncope occurred in 0.03%.
The donors frequently experienced convulsive tonic
extensor spasm(s); other epileptic phenomena simu-
lating epileptic seizure occurred less frequently. Up
to 11.9% of these events were associated with con-
vulsive phenomena. Further, the authors did not find
any significant differences between the “early” and the
“delayed” responses [58]. In another VEEG study, 10 of
22 syncopal episodes precipitated by cardiac arrhyth-
mias were associated with regular or irregular tonic
movements. Although generalized EEG changes were
observed in some patients (usually generalized slow-
ing), no ictal or interictal epileptiform discharges were
noted [59]. Therefore, in patients with syncope or
when the description of events is not clear, a detailed
cardiac evaluation, including either 24-hour Holter

monitoring or even up to 30 days of cardiac event
monitoring, should be considered. Figure 1.1 depicts
the EEG and EKG of a patient who experienced vaso-
vagal syncope in response to hyperventilation. Gen-
eralized EEG changes are noted in response to CNS
hypoperfusion.

Transient ischemic events that maymimic epilepsy
include not only transient ischemic attack (TIA) but
also migrainous phenomena. As these events are fairly
frequent, and migrainous sensory phenomena that
are not associated with headache may be sometimes
difficult to distinguish from simple partial sensory
seizures, clinicians need to utilize detailed clinical his-
tory to reach the diagnosis. With the incidence of
TIAs approximating 83/100 000 person–years [60] and
the incidence of migraine averaging in males between
6.6/1000 and 10.1/1000 person–years and in females
between 14.1/1000 and 18.9/1000 person–years [61],
there is a high chance that neurologists will encounter
several patients per year that have somewhat unusual
presentations of the respective disease that will require
differentiation from ES or PNES.

Physiological events that require differentiation
from PNES and ES are further described in Chapters 6
and 7. It is very important for the practicing clinician
not to assume that patients with unusual events have
PNES without proper evaluation, as there are many
other clinical entities that mimic ES and PNES that
need to be excluded based on thorough clinical history
and supplementary testing.

Classification of PNES via existing
psychiatric schemes
Consensus on a descriptive nosology of PNEShas been
elusive. A well-accepted descriptive nosology fosters
meaningful classification, facilitates differential diag-
nosis, and may aid in the understanding of the eti-
ology of a disorder, thereby leading to the develop-
ment of treatments. However, despite repeated and
ongoing attempts to classify PNES as psychiatric phe-
nomena, the classification of PNES within existing
psychiatric taxonomies continues to be controversial
[62–64]. The classification of PNES is difficult because
patients with PNES do not fall into a single, dis-
tinct psychopathological category. In fact, researchers
have suggested that PNES is not a unitary disorder,
but instead may have multiple etiologies and man-
ifestations [40]. Moreover, the etiology of PNES is
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Section 1: Recognition, diagnosis, and impact

A

B

Figure 1.1. EEG/EKG tracing of a patient
with history of events of loss of
consciousness associated with myoclonic
jerks (grey vertical lines represent 1 second
markers; each panel represents 30 seconds
of recording). While the patient undergoes
video-EEG monitoring he is asked to
hyperventilate. Panel A shows clear
tachycardia ([25-A1] channel) and gradual
prolongation of the QRS with pause lasting
approximately 20 seconds (extends to
panel B). Generalized slowing of the
background EEG is noted with a burst of
generalized theta/delta activity without
epileptiform discharges in the first part of
panel B followed by suppression of the
EEG activity and then gradual recovery
(not shown).

multifaceted and includes the interaction of predispos-
ing, precipitating, and perpetuating factors [65, 66].

Sources of confusion underlying
classification of PNES
A review of the literature reveals several interrelated
sources of confusion that complicate the diagnosis
and classification of PNES. The reality of the diag-
nostic process in clinical practice is that PNES are
often diagnosed based on the nature of presenting
symptoms and the exclusion of nonpsychogenic eti-
ologies, rather than the identification of relevant psy-
chological factors with histories consistent with con-
version or dissociative disorders and documentation
of non-neuroanatomical findings on examination.The
result is that PNESoften are diagnosednegatively (“not
ES”) as opposed to positively (“is PNES”). This con-
tributes to uncertainty as to the diagnostic features that
comprise PNES. Moreover, the classification of PNES
is hampered by several unresolved philosophical and
semantic dilemmas concerning the nature and under-

lying causes of PNES.These include: (a)whether soma-
tization or dissociation is the primary underlying etiol-
ogy of PNES, (b) a descriptive vs. etiological approach
to psychiatric classification, and (c) whether PNES
should be conceptualized and classified as a symptom
of a psychiatric disorder or as a separate disease entity.

Somatization vs. dissociation as the primary
underlying etiology of PNES
Disagreement as to whether PNES should be char-
acterized as primarily a somatoform or dissociative
disorder complicates the classification of PNES [50,
62, 67]. Several reviews have examined the differen-
tial role and impact of dissociation and somatization
in PNES [40, 63]. The results of these studies have
been mixed. One study of a sample including patients
with ES, PNES, and mixed disorder (ES + PNES)
found that patients with PNES had a higher level
of dissociation than the other groups [68]. Another
study reported more dissociative experiences among
patients with newly developed PNES than newly
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Chapter 1: Epidemiology and classification

developed ES [69]. Indeed, the comorbidity of disso-
ciative disorders among patients with PNES has been
reported to be as high as 91% [52]. Several studies
have concluded that patients with PNES have high
rates of psychiatric disorders such as those found in
traumatized groups and closely resemble patients with
dissociative disorders [70, 71]. Another study found
that a “depersonalization/derealization” subscale that
resulted from factor analysis of the Dissociative Expe-
riences Scale (DES) differentiated patients with PNES
from patients with CPS [72]. However, in a study of
somatization, dissociation, and general psychopathol-
ogy in patients with ES vs. PNES, measures of som-
atization, but not dissociation, were associated with
seizure outcome and severity [64]. Several other stud-
ies have found that PNES are best characterized as a
manifestation of somatization [73–75]. Moreover, dis-
sociation and somatization may not be entirely sep-
arable [52, 62]. For example, dissociation and som-
atization were positively correlated in a recent study
of patients with PNES [74]. Another study postulated
that PNES may be “a specific form of dissociation
which involves a conversion-like trigger in its mani-
festation” [76; p. 154].

This conflict between somatization or dissociation
as the primary underlying etiology of PNES is best
exemplified by a noticeable schism in the classification
of PNESunder theworld’s two leading psychiatric clas-
sification systems: the DSM [42] and the International
Classification of Diseases (ICD) [77].TheDSM-IV-TR
classifies PNES under somatization; in contrast, the
ICD-10 classifies PNES under dissociation. Although
at least one study expressly endorses the ICD approach
to the classification of PNES [63], the classification of
PNES is most often discussed in terms of classification
via the DSM.

Descriptive vs. etiological approach to
psychiatric classification
The uncertainty related to whether somatization or
dissociation should be considered the primary under-
lying etiology of PNEShas been influenced by a change
in the orientation of the DSM to psychiatric classi-
fication. In particular, a shift in recent editions of
the DSM away from considerations of etiology and
towards a more “descriptive” approach to classifica-
tion has impacted the classification of PNES by con-
flating somatization and dissociation. The descriptive
approach involves grouping disorders based on simi-

larities of manifestation/symptomatology and overlap
of occurrence.The SomatoformDisorder category was
introduced in DSM-III to emphasize the importance
of excluding medical (e.g., neurological) etiologies of
symptoms believed to have a psychological origin in
the differential diagnosis of these disorders.These dis-
orders, which had been categorized under the con-
version (cf. dissociation) subtype of Hysterical Neuro-
sis in DSM-II [78], were reclassified in DSM-III [79]
as Conversion Disorder, a subcategory of Somatoform
Disorder. According to the DSM, the differentiation of
somatoform and dissociative disorders introduced in
DSM-III ismore a practical than a conceptual division.
However, despite descriptive use of the terms “conver-
sion” and “dissociation” inDSM, these terms are gener-
ally interpreted by mental health professionals as indi-
cating both a group of psychiatric syndromes and the
psychological processes by which those syndromes are
brought about [62]. Moreover, the contents of the cri-
teria for Conversion Disorder in DSM-IV (i.e., con-
flicts, stressors, psychological factors) indicate implicit
endorsement of this assumption [62].

Thus, PNES straddle the diagnostic line between
somatization and dissociative disorders in DSM.
“Nonepileptic seizures” are not included as diagnos-
tic entities or classification criteria in DSM-IV. How-
ever, DSM-IV does refer to “seizures,” both in the
description of a subtype ofConversionDisorder (“with
seizures or convulsions”) and in a list of “pseudoneu-
rological” symptoms that indicate SomatizationDisor-
der. Of note, dissociative symptoms also are listed as
a pseudoneurological symptom that indicates Somati-
zation Disorder in DSM-IV. Thus, as summarized by
Martin and Gates and others, DSM-IV is guilty of a
logical inconsistency by including dissociative symp-
toms as a criterion for a somatoform disorder [80].

Frequent comorbidities of PNES
A descriptive approach to classification often includes
a consideration of frequent comorbidities in the defini-
tion/description of a disorder. There is consensus that
patients with PNES have an increased risk of comor-
bid psychiatric disorders [43]. Several authors have
summarized the frequency of psychiatric comorbidi-
ties in patients with PNES. A wide range of DSM-
IV disorders are reported as comorbid, the most
common being somatoform disorders, dissociative
disorders, affective disorders, and anxiety disorders,
especially posttraumatic stress disorder (PTSD) [40,
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