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Are we overusing the diagnosis of psychogenic
non-epileptic events?
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In order to determine how often results of video/EEG (V-EEG) studies may change the clinical diagnosis of paroxysmal events,
we prospectively studied 100 consecutive patients (75 females, 25 males) admitted for diagnosis of recurrent paroxysmal
spells. The presumed diagnosis of the referring physician was obtained. Episodes were classified as epileptic seizures (ES),
psychogenic non-epileptic events (PNEE), or physiologic non-epileptic events (PhysNEE). Eighty-seven patients had diagnostic
events. Afinal diagnosiof ES was made in 21 patients, PNEE in 39, PNEES in 20, and PhysNEE in seven. All PhysNEE

were unsuspected. ES were misdiagnosed as PNEE more frequently than the reverse (57% Rs<12%01). Among the

64 patients with recorded events who had been suspected of having PNEE, 14 (21.9%) were misdiagnosed: two had PhysNEE and
12 (18.75%) had ES. Among the 23 patients with recorded events who were thought to have ES, 12 (39.1%) were misdiagnosed:
seven had PNEE, five PhysNEE. V-EEG changed the clinical diagnosis in 29.8% of the patients with recorded events. Our data
suggests that clinicians have become more aware of PNEE since the advent of V-EEG and have little problem recognizing them.
However, they may be more prone to make a false-positive diagnosis of PNEE in ES with some atypical features. At this point,
efforts should be channeled to better training in the proper recognition of ES that mimic PNEE.
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INTRODUCTION basis of their clinical phenomena, but also to ‘overdiag-
nose’ atypical paroxysmal events as PNEE. This per-

Distinguishing between epileptic seizures (ES) and tains, in particular, to certain types of ES, which mimic

other paroxysmal non-epileptic events (NEE) remains a clinically PNEE (i.e. ES of mesial-frontal oridir?, as

challenge of considerable importance in the daily clini- well as physiologic non-epileptic events (PhysNEE)

cal practice of neurologists and epileptologists. Thead-  This study was set-up to test the following hypoth-

vent of video-EEG telemetry (V-EEG) marked a turn- esis: neurologists today are likely to correctly suspect

ing point in the differential diagnosis of paroxysmal the presence of PNEE and to misdiagnose atypical ES

epileptic and non-epileptic evetsThe establishment  as PNEE. To that effect, we conducted this prospective

of an increasing number of V-EEG laboratories in the study to determine the frequency with which V-EEG

USA, Canada and Europe has been associated with &findings are concordant with the initial clinical diagnos-

greater suspicion and recognition of NEE and espe- tic impression of the referring physician, who based it

cially, of its most common variant, the psychogenic on clinical and/or routine EEG data.

non-epileptic events (PNEEY. PNEE, in fact, are

quite common, affecting up to 20% of the population

referred to an epilepsy center MATERIALS AND METHODS

Itisinteresting to notice that during the initial years of

V-EEG, neurologists were more prone to misdiagnose We studied 100 consecutive patients admitted during

NEE as ES&. In the last few years, however, we have a two-year period to our four-bed impatient V-EEG

become impressed with the fact that clinicians are not monitoring unit for differentialdiagnosisof recurrent

only more likely to suspect and recognize N&ih the paroxysmal events of undermined origin. Patients ad-
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mitted to undergo a V-EEG as part of a pre-surgical Operational Definitions
evaluation were excluded. The referring physicians

consisted of adult neurologists = 92), pediatricneu-  The findings of the V-EEG were considered diagnos-

rologists(n = 6), and general practitionets = 2).  tjc onlywhen the recorded event(s) was recognized by

Their suspectediiagnostic impressions were obtained the patient and/or a member of his/her family as be-

at the time of the patient's admission. Three patients |ng typical’ and the motive for the monitoring Study_

had two admissions due to the occurrence of new parox- Events were classified into one of the three following

ysmal epiSOdeS or to the lack of events during the first Categories: (1) ES, when a concurrent e|ectrographic

V-EEG. ictal pattern was demonstrated on EEG; (2) PNEE
was defined as a paroxysmal event of presumed psy-
chogenic origin, mimicking an epileptic seizure, and

Video-EEG Telemetry Study being devoid of any concurrentictal and post-ictal EEG
changes; (3) PhysNEE included paroxysmal events of

Video and EEG data were obtained with a digital sys- Organic origin (such as syncope, sleep disorder and

tem (Telefactor Corp®, Philadelphia, PA, USA) by movement disorders).

24 hour continuous scalp recordings, with electrodes

placed according to the 10-20 international system.

When deemed necessary by the electroencephalograDiagnostic Groups

pher, additional closely spaced electrodes were placed,

according to the 10-10 system, as wezll as sphenoidal patients were clustered into one of the following five
electrodes placed under quorqsci‘)Jp)J/ . Inter-ictal groups, according to the findings of V-EEQ) ES
data were analyzed in eight daily, 10 minute sam_plgs Group: onlyES recorded2) PNEE Group: onlfPNEE
recorded on hard copy paper on an hourly basis in recorded and no inter-ictal epileptiform activity during
awake or sleep states. Inter-ictal and ictal data were \ ggg identified.(3) PNEE+ ES Group: PNEE dur-
played back and mapped on bipolar and referential jq the studyand evidence of inter-ictal and/or ictal
montgges. Patients were closely watched by EEG teCh'epiIeptiform activity(4) PhysNEE Group: only physio-
nologists 24 hours a day, who tested mental status a”dlogic non-epileptic events were documenté).Non-
looked for lateralizing focal neurologic signs during diagnostic Group (NDG): patients who did not have

the episodes. In addition, an automatic seizure detectoryhe typjcal event during V-EEG and a final diagnosis
(SzAC®, Telefactor Corp®, Philadelphia, PA, USA)  ould not be made.

was used to minimize the risk of missing clinical and
electrographic seizures.

Disclosure of the diagnosis and follow-up

Induction Protocols Patients with PNEE were informed of our findings with
a similar approach to that described by Stetrall8

We used hyperventilation and photic stimulation as Whenever possible, V-EEG was continued for an ad-

suggestion '[e(;hr]iquE%,l4 to induce events in those ditional 24 hours to assess the reaction of the patient

patients suspected of having PNEE who failed to have to the diagnosis. Patients with PNEE were offered a

a spontaneous event by the time their monitoring study follow-up in a comprehensive multidisciplinary clinic

was reaching the end of the allowed inpatient stay, as in our center specialized in this condition.

well as in selected patients who had spontaneous events

of a dubious typ®. RESULTS

Among the 100 patients studied, 75 were females and
Neuroimaging Studies 25 were male. Their mean age wast33D 16.21 years

(range 2—72). The duration of the V-EEG wasi7&D
We carried out an ictal Single Photon Emission To- 54.14 hours (range 11-257 hours). A typical event was
mography (SPECT) in patients with poorly localized, recorded in 87 (87%) patients (64 women, 23 men).
or without clear-cut, electrographic ictal changes, but At the conclusion of V-EEG, a diagnosis of ES was
whose clinical phenomena suggested a possible ES ofestablished in 21 patients, of PNEE in 39 patients, of
mesial-frontal, parietal, or orbito-frontal oridit1’. PNEE+ ES in 20 patients, and of PhysNEE in seven
These findings where later compared with a baseline patients (Table 1). Thirteen patients failed to have a
inter-ictal SPECT. All patients also had an MRI study typical event, and their V-EEG was considered to be
of the brain as part of their diagnostic evaluation. non-diagnostic. Their monitoring study was discon-
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Table 1: Demographics: F: female; M: male; ES: epileptic seizure; PNEE: psychogenic non-epileptic event; PhysNEE: physiologic
non-epileptic event. NDG: non-diagnostic group. N/A: non-applicable.
Final Diagnosis after V-EEG

(n = 100)
ES PNEE PNEE- ES PhysNEE NDG
n 21 39 20 7 13
(14F, 7 M) (29 F, 10 M) (18 F, 2 M) (3F, 4 M) (11F,2M)
Age (years} 26.7+17.8 $2+14.1 28416.2 7.9+18.1 2.8+ 15.4
Number of even 7.2+5.7 57+53 55+49 80+ 6.5 N/A
4mean standard deviation.
Table 2: Accuracy of diagnostic prediction. ES: epileptic having par_ieta! lobe seizures, durin.g which she deVEfl'
seizure; NEE = non-epileptic event; PNEE: psychogenic oped erratic bizarre movements with all her extremi-
non-epileptic event; PhysNEE: physiologic non-epileptic ties after paresthesias in her left foot, which occurred
event. ES vs. PNEE, P < 0.001, x“ = 15.122(Yates’ . . .
correction in effect): ES vs. NEE (PNEE- PhysNEB, in clusters of up to 20_ seizures per day. These |ct§1I
P — 0.004, 2 = 8.176,df. — 1 (Yates’' correction in effect); ES events were accompanied by rhythmical slow waves in
vs. PhysNEE, P = 0.62, Fisher’s exact. the parasaggital regions. Anictal SPECT demonstrated
Clinical prediction hyperperfusion over the right mesial-parietal region.
____ (n =87) Six patients had ES of temporal lobe origin. In some of
Diagnosis Correct Incorrect Total . . . .
ES 9 (43%) 12 (57%) 71 these seizures the ictal EEG recording was restricted to
PNEE 52 (88%) 7 (12%) 59 the sphenoidal electrode.
PhysNEE 0 7 (100%) 7

tinued after 106 SD 71.5 hours (range 36—257 hours).

At the time of admission, a diagnosis of PNEE and ES Patients incorrectly suspected of having ES

was suspected in eight and five patients, respectively. (Table 2)

Table 2 shows that before the V-EEG, PNEE had been

correctly suspected in 88% of patients, while this was Twenty-eight patients were suspected of having ES

true inonly 43% of patients with ES. Thus, the potential prior to V-EEG. Five patients did not have the typical

likelihood of ES to be misdiagnosed was significantly spell during the study, despite attempted induction. The

higher than that of PNEER < 0.001, Fisher’s exact  suspicion of ES was incorrect in 12 of the remaining

test). On the other hand, the diagnosis of PhysNEE was 23 (52.1%). Seven (30.4%) had PNEE and all of them

not suspected in any patient prior to V-EEG: two of the were on antiepileptic medication. In two of the seven,

seven patients found to have a PhysNEE were thoughtthere were concomitant ES. The episodes consisted of

to have a PNEE and five an ES. periods of unresponsiveness and minor motor activity,
followed in four by shaking of all four extremities. The
other five patients had PhysNEE: two patients had sleep

Patients incorrectly suspected of having PNEE disorders (parasomnia, sleep apnea), one had spinal

(Table 2) myoclonus and two patients had tics and self stimula-
tory behavior. EEG abnormalities in NEE are depicted

Seventy-two patients had been suspegieadr to ad- in Fig. 1. Overall, EEG recordings were abnormal in

missionof having PNEE. This suspicion was based on 33 of the 66 (50%) patients with a final diagnosis of
the presence of bizarre and atypical clinical phenomena NEE: in 29 of the 59 (49%) patients who had PNEE
reported to the referring physician by the patient and/or and in four of seven patients (57%) with PhysNEE (two
family member. In addition, in five patients (three with  patients had had two separate V-EEG studies).

frontal lobe and two with temporal lobe seizures) no

epileptiform activity had been found on multiple EEGs

before admission. Eight of the 72 (11.1%) did not have DISCUSSION

a typical event during the study. Of the remaining 64,

the suspected diagnosis was incorrect in 14 (21.9%): The findings of this study confirm our hypothesis: clin-
two had PhysNEE (one had a convulsive syncope and icians today correctly suspect PNEE but are also more
the other paroxysmal dyskinesia) and 12 (18.75%) had likely to think of PNEE in the case of atypical paroxys-
ES. Of the 12 patients with ES, four had ES of mesial- mal events of organic origin, such as ES with unusual
frontal origin. The diagnosis was documented with an phenomena and PhysNEE. These findings reflect the
electrographic ictal pattern in three of them, when ad- greater awareness clinicians have developed of PNEE
ditional closely spaced electrodes were used and with since the advent of V-EEG, but also are indicative of the
ictal SPECT in two cases. One child was diagnosed as need to familiarize them with the different types of ES
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EEG abnormalitiesin NEE

EEG in NEE
n=66
I
[ |
EEG in PNEE EEG in PhysNEE
n=59 n=7
[ [
[ | [ |
Normal Abnormal Normal Abnormal
n=30 n=29 n=3 n=4
[ [
[ | [ |
Epileptiform No epileptiform No enilenif
abnormalities abnormalities Epileptiform abnormalities © epileptiform
; abnormalities
n=20 n=9 Inter-ictal | i focal dowi
Ictal n=5 Diffuse slowing n=4 n=2 ntermittent _02 owing
Inter-ictal n=15 Intermittent focel dowingn=5 n=

Fig. 1: EEG abnormalities in NEE. NEE: non-epileptic events; ES: epileptic seizure; PNEE: psychogenic non-epileptic event;
PhysNEE: physologic non-epileptic event. NDG: non-diagnostic group.

that mimic PNEE and above all of PhysNEE, which, capped ones, this misdiagnosis may be especially fre-
in our series, were never suspected. Our findings arequent, as stereotypic or repetitive behaviors are prone
in sharp contrast with those published by Kieigal 8 to misinterpretation by the parents or caregivers. Their
when V-EEG was just beginning to be used: using clin- description of the events is often indistinguishable from
ical data obtained from the patients’ histories, a correct those of ES, and therefore is frequently misdiagnosed
diagnosis of ES had been made in 14 of 17 patients as sucB 23 In our series, four of the seven patients
(82%) while a correct diagnosis of PNEE had been with PhysNEE were children, two of whom were also
reached in only eight of 16 (50%) patients. When clin- mildly mentally retarded and had inter-ictal spikes on
icians were asked to venture a diagnosis by observing their EEG recordings, although only one of them had
the events in video-tape, but without having access to also clear history of ES. In patients with a prior or
the EEG data, the correct diagnosis improved: ES and concurrent history of epilepsy, PNEE are less likely to
PNEE were correctly recognized in 37 of 52 (71%) be recognized. Yet, the coexistence of ES and PNEE
and in 63 of 86 (73%) PNEE recorded events, respec- has been well established, and found not to be infre-
tively. Ramaniet al1®, reported that in nine patients quent?® 2425 |eiset al 26 found ES+ PNEE in 11 of
found to have PNEE, the referring physician had sus- their 47 (23%) patients. In our study, 20% of our pa-
pected the diagnosis in only four. Seizures of mesial- tients fell in this category: a prior history of epilepsy
frontal origin are often misdiagnosed as PNEE, since was suspected among the 15 patients with inter-ictal
they frequently fail to display an identifiable electro- epileptiform activity only, while concurrent PNEE and
graphic ictal pattern and their clinical phenomena are ES were documented in five patients in whom both
well known to mimic that of PNEE®. In our series, types of events were recorded. Of special interest were
ictal SPECT and additional closely spaced electrodes three patients with well known epileptic seizures who
placed in parasagital regions were useful techniques inhad undergone temporal lobectomy with a favorable
the proper documentation of the diagnosis of these ES. outcome, and who developed ‘de novo’ PNEE after
The lack of suspicion of PhysNEE in our patient se- surgery. These patients have been described in detail
ries is worth noting. For example, two of the seven pa- in a previous repoft. This observation suggests that
tients with PhysNEE were thought to have NEE, butin PNEE may be a more common phenomenon than so far
both, they were incorrectly suspected of having PNEE, suspected, and should be considered in the differential
while the other five were thought to have ES. Others diagnosis of recurrent seizures after epilepsy surgery.
have also reported this phenomeHd#E. In contrast to In conclusion, our data suggests that clinicians have
PNEE, PhysNEE may be more prevalent among malesbecome more aware of PNEE since the advent of
and may also coexist with ES, making the diagnosis V-EEG and have little problem recognizing them. How-
more difficult®2C In children, especially in handi- ever, they may be more prone to make a false-positive
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diagnosis of PNEE in ES with atypical features. At
this point, efforts should be channeled to better train-
ing in the proper recognition of ES that mimic PNEE.
Finally, our data indicates that V-EEG is an essential
study to avert a misdiagnosis of paroxysmal events in
up to one-third of cases.
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