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ABSTRACT - Aim. Paroxysmal eyelid movements (PEM) are non-epileptic
episodes characterized by eyelid closure, upturning of the eyes, and rapid
eyelid flutter. The aim of this study was to report clinical and EEG data of
patients with PEM and its relationship with visual sensitivity.

Methods. We studied 26 patients with epilepsy (12 males and 14 females;
mean age: 14.0+6.9 years) who presented PEM. The epilepsy was idiopathic
generalized (eight cases), idiopathic focal (six cases), symptomatic focal (five
cases), and reflex epilepsy (seven cases). PEM and blinking were analysed
by video-EEG recordings at rest and during intermittent photic stimula-
tion, pattern stimulation, and TV watching. Blink rate was evaluated during
three different conditions: at rest, during a TV-viewing period, and at the
occurrence of PEM. Analysis of variance (ANOVA) was used for statistical
comparisons.

Results. Repeated episodes of PEM were recorded in all patients. The fre-
quency of PEM ranged from 8 to 12.5 Hz (average: 9.6+1.5). PEM were
accompanied by a significant increase in blinking compared to the rest
condition and TV watching (blink rate: 56.5£21.1 vs 25.0+16.2 vs 11.3+11.8,
respectively; p<0.0001). Photoparoxysmal EEG responses (measured as sen-
sitivity to photic stimulation) were found in 25 cases, associated with pattern
sensitivity in 22; only one patientwas sensitive to pattern but not photicstim-
ulation. Visually-induced seizures were recorded in 20 cases, triggered by
both stimuli (photic and pattern stimulation) in 11 patients; seizures were
triggered by pattern stimulation (but not photic stimulation) in five, photic
stimulation (but not pattern stimulation) in three, and TV watching (but not
photic or pattern stimulation) in one. Epileptic eyelid myoclonia was noted
in 17 patients.

Conclusion. The coexistence of PEM, photoparoxysmal EEG responses,
increased blinking, and epileptic eyelid myoclonia suggests an underlying
dysfunction involving cortical-subcortical neural networks, according to
the recent concept of system epilepsies. [Published with video sequences]

Key words: paroxysmal eyelid movements, visual sensitivity, eyelid myoclo-
nia, blinking, non-epileptic paroxysmal disorders

Abnormal ictal movements of eyes
and eyelids are common clinical fea-
tures of different types of seizures,
and proper assessment of their
semeiotics often plays a relevant

diagnostic role. Moreover, some
oculomotor abnormalities such as
paroxysmal tonic upward gaze, ocu-
lomotor apraxia, blepharospasm,
and ocular tics can mimic epileptic
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seizures, especially in children (Boghen, 1997; Hallett,
2002; Khalifa and von Knorring, 2005; Ouvrier and
Billson, 2005; Obeid and Mikati, 2007). In 2004, Cam-
field et al. reported non-epileptic paroxysmal eyelid
movements (PEM) in a sample of patients with idio-
pathic generalized epilepsies and photoparoxysmal
EEG responses (PPR). The episodes were character-
ized by eyelid closure, upturning of the eyes, and
rapid eyelid flutter. Attacks were usually stereotyped
and very frequent, with several hundred occurring per
day, especially when the patient was upset, stressed,
or embarrassed. No EEG abnormalities were recorded
during PEM, and episodes were not triggered by
hyperventilation or photic stimulation. The authors
suggested that PEM were non-epileptic manifesta-
tions genetically linked to idiopathic photosensitive
generalized epilepsy.

In the present study, we report a group of patients
with PPR and different types of epilepsy in which the
presence of PEM was associated with short periods of
increased frequency of blinking. The aim of the study
was:

— to describe clinical and EEG data of these patients;
- to analyse the semiotics of PEM and its relationship
to PPR.

Materials and methods

Patient selection

Patients were recruited from the outpatients examined
from January 2008 to March 2011 at the epilepsy centre
at the Department of Pediatrics and Child Neuropsy-
chiatry, Sapienza University of Rome. Older patients
were included if their seizures began in childhood and
they had ongoing follow-up at our epilepsy centre.
Selection was based on the following criteria:

— clinical history of reflex seizures induced by visual
stimuli;

— occurrence of PEM;

— confirmed diagnosis by video-EEG monitoring.
Poorly cooperative patients due to age or clinical
conditions (intellectual disability or behaviour disor-
ders) were excluded. Other exclusion criteria were the
presence of other eyelid abnormalities (such as apraxia
of eyelid opening, tics, or blepharospasm).

Diagnostic criteria and clinical assessment

Seizures and epilepsies were diagnosed and classi-
fied according to the criteria of the Commission on
Classification and Terminology of the International
League Against Epilepsy (1989) (Berg et al., 2010).
PEM were diagnosed according to semeiotics and
video material reported by Camfield et al. (2004).

Paroxysmal eyelid movements and epilepsy

Demographic features, medical and family history,
disease course, and treatmentwere collected from par-
ents during a face-to-face interview. All patients were
clinically evaluated by standard general and neuro-
logical examinations. CT and/or MRI were performed
according to the clinical needs.

Studied sample

From a total of 239 consecutive patients with doc-
umented visually-induced seizures, 26 patients (12
males and 14 females) aged 4.0-35.2 years (mean age:
14.0+6.9 years) fulfilled our selection criteria and were
enrolled in this study (table 7). The type of epilepsy
was idiopathic generalized (IGE) in eight cases (four
juvenile myoclonic epilepsy [JME], three childhood
absence epilepsy [CAE], and one juvenile absence
epilepsy [JAE]), idiopathic focal in six (four occipi-
tal and two temporal), and symptomatic focal in five;
seven patients had only reflex seizures triggered by
visual stimuli without spontaneous seizures and were
diagnosed with reflex epilepsies according to ILAE
classification (Berg et al., 2010). Symptomatic cases had
cerebral vascular malformation (one), cerebral ulegiria
(one), right frontal arachnoid cyst (one), and Sotos syn-
drome with NSD7 mutation (two patients; a brother
and sister).

Recording methods

To assess the occurrence of PEM, we recorded a
digital video-EEG (using 21 electrodes) at rest and dur-
ing a standard procedure of visual stimulation with
intermittent photic stimulation (IPS), pattern stimula-
tion (PS) and at least 30 minutes of TV watching. IPS
was tested, according to internationally recommended
guidelines (Kasteleijn-Nolst Trenité et al., 2012), in a
darkened room by flashing non-patterned white light
at 30 cm from the patient’s eyes (frequency range:
1-60 Hz). Each frequency was tested by separate
trains of flashes, during the eye closure condition
(closure of the eyes on command at the start of a
flash train) and eyes open, with a five-second inter-
stimulus-free period. Pattern sensitivity was tested
by a standard procedure of PS, partially modified
from that previously described elsewhere (Brinciotti
et al., 1994), according to recommended guidelines
(Wilkins et al., 2005). Briefly, we used three types
of black-and-white full-field pattern (checks, horizon-
tal stripes, and vertical stripes), two black-and-white
hemi-field patterns (left and right, horizontal stripes),
and one red/blue full-field pattern (horizontal stripes).
All stimuli were presented in reversal mode (at 1.6 Hz)
with high contrast (Michelson >0.8) and different
sizes of the constituent elements subtending a spa-
tial frequency (pairs of light-dark elements) from
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Table 1. Main clinical features of patients with Paroxysmal Eyelid Movements.

Family Epilepsy Reflex seizures
Age . .
Case  Sex (years) hls.tory of * Aetiology Onset Type Onset Type Stimuli
epilepsy
(years) (years)
1 M 40 Mother I 4.0 Reflex 4.0 Focal motor Light
Eyelid myoclonia
2 F 17.9 Mother | 3.7 JME 7.0 Focal tonic TV
Sister Absence
Eyelid myoclonia
3 F 17.0 Sister I 17.0 Reflex 17.0 Focal sensory TV
4 F 8.9 No I 5.8 CAE 81 Focal sensory with Light, TV
elementary symptoms
Focal myoclonic
Eyelid myoclonia
5 F 7.9 Brother I 6.0 Reflex 6.0 Focal sensory with TV, videogames,
experiential symptoms light
Eyelid myoclonia
6 M 11.4 Sister S 1.7 Focal 11.2 Focal sensory with TV, videogames,
experiential symptoms light
Eyelid myoclonia
7 F 18.5 Father I 5.1 JME 6.0 Absence Light, TV
Eyelid myoclonia
8 M 67 No I 6.3 Reflex 6.3 Focal secondarily vV
generalized
9 F 35.2 No S 8.4 Focal 13.8 Focal sensory with Pattern
experiential symptoms
Eyelid myoclonia
10 M 81 No S 15 Focal 7.3 Focal tonic Light
11 F 22.8 Mother S 6.9 Focal 6.9 Focal sensory with Light, TV
experiential symptoms
Eyelid myoclonia
12 F 10.5 No I 10.5 Reflex 10.5 Focal motor TV, pattern
13 F 14.0 Mother I 12.6 Focal 126 Focal sensory with Light, sun, TV
elementary symptoms
Eyelid myoclonia
14 M 13.4 No | 7.1 CAE 8.6 Focal sensory with Light, sun, TV,
elementary symptoms pattern
Eyelid myoclonia
15 F 11.7 No I 114 Reflex 11.4 Focal sensory with Light, disco light,
elementary symptoms sun, TV, pattern
Eyelid myoclonia
16 M 96 Sister I 8.0 Focal 8.8 Focal clonic TV
Focal sensory with
experiential symptoms
Eyelid myoclonia
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Table 1. (Continued)

Paroxysmal eyelid movements and epilepsy

Family Epilepsy Reflex seizures
Age . .
Case  Sex (years) hls.tory of * Aetiology Onset Type Onset Type Stimuli
epilepsy
(years) (years)

17 M 110 No S 10.2 Focal 10.6 Focal sensory with v
elementary symptoms
Focal sensory with
experiential symptoms

18 M 153 No I 12.6 JAE 12.6 Absence TV

19 M 104 Brother I 6.9 CAE 118 Focal sensory with TV
elementary symptoms
Eyelid myoclonia

20 F 26.9 No I 12.6 JME  13.0 Eyelid myoclonia TV, disco light
Generalized t-c

21 F 16.9 No I 11.6 JME 12,0 Eyelid myoclonia Light, TV

22 F 8.4 No I 8.0 Focal 8,6 Focal sensory with Light
experiential symptoms

23 F 14.1 No I 9.4 Reflex 9.4 Eyelid myoclonia Light, TV
Focal clonic
Focal secondarily
generalized

24 M 14.6 No | 14.2 Focal 14.6 Focal clonic Light, TV

25 M 96 No I 8.6 Focal 9.6 Eyelid myoclonia Light, TV

26 M 40 Cousin I 5.1 Focal 5.3 Focal sensory with v
elementary symptoms

CAE: childhood absence epilepsy; JME: juvenile myoclonic epilepsy; JAE: juvenile absence epilepsy; I: idiopathic; S: symptomatic.

1.3 to 5.7 cycles per degree. The duration of each
stimulus was 15 seconds, with a rest interval of
at least ten seconds. If any paroxysmal activity
appeared, the stimulus was promptly stopped to
avoid seizure induction, then it was presented again
to verify the reproducibility of the EEG activation.
To ascertain the occurrence of stimulus-related ictal
symptoms (hallucinations, micro/macropsias, etc.),
at the end of video-EEG recording, all patients
underwent a semi-structured interview concern-
ing subjective sensations they experienced during
stimulation. We also asked cooperative patients to
describe visual symptoms by drawing. Polygraphic
channels (horizontal and vertical electro-oculogram)
were used in selected cases, when the nature of
the paroxysmal eyelid episodes was not clearly
definable.

The video-EEG recordings were manually processed
off-line to analyse the frequency of blinks. A blink
was defined as a transient, bilateral, and synchronous

short-duration (<1second) of eyelid drop without low-
ering of the eyebrows (Tulen et al., 1999). We calculated
blink rate (BR), expressed as blinks per minute, in three
different conditions:

- at rest with eyes open (150 seconds);

— during a ten-minute TV-viewing period;

- at the occurrence of PEM within a time window of
ten seconds (PEM-related eyelid movement was not
considered as blinking).

Statistical analysis was performed using StatSoft Inc.
(Tulsa, OK, USA 2010) STATISTICA (data analysis soft-
ware system), version 9.1 for Windows. Analysis of
variance (ANOVA) was used to analyse changes of
BR. All values are expressed as mean+SD, and a
p value of 0.05 was considered to indicate sta-
tistical significance. All enrolled patients or their
parents provided written informed consent prior
to participation, and the study was approved by
the institutional review board at Sapienza University
of Rome.
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Results

Repeated PEM episodes of shortduration (1-4 seconds)
were recorded during video-EEG in all patients, and
were characterized by slow closing of the eyes fol-
lowed by opening with deviation of the eyes upward
and fast eyelid flutter. Even though we did not under-
take any detailed tests for vigilance, consciousness was
fully preserved during the events in all patients; they
continued to speak and understood questions and
commands with proper response to stimuli.

The frequency of PEM ranged from 8 to 125 Hz
(average: 9.6+1.5 Hz) and the attacks were usually
preceded or accompanied by short bursts of rapid
blinks (table 2). No epileptic EEG abnormalities were
recorded during PEM (figure 1A). The procedure of
visual stimulation with video-EEG monitoring showed
PPR (figure 1B) in 25 cases (measured as sensitiv-
ity to IPS), associated with pattern sensitivity in 22
(figure 2); only one patient was sensitive to PS but not
IPS (table 2). Visually-induced seizures were recorded
in 20 patients, triggered by both stimuli (IPS and PS)
in 11 cases; seizures were triggered by PS (but not
IPS) in five, IPS (but not PS) in three, and TV watch-
ing (but not PS or IPS) in one. Ictal EEG features were
characterized by spikes, sharp waves and spike-wave
complexes in the occipital areas with spreading to
other regions in 16 patients, and generalised PPR in
four cases (figure 3A-B). Epileptic eyelid myoclonia
(figure 3B) were recorded in 17 patients (ten during
reflex seizures, six during both reflexand spontaneous
seizures, and one only during spontaneous seizures).
Self-induced seizures were noted in eight cases; these
patients induced their seizures by viewing TV at close
proximity (seven cases) and/or by blinking in front
of light sources (four cases). On the video-EEG, the
episodes of PEM were never related to self-induced
seizures.

Fifteen patients reported one or more symptoms
and/or subjective sensations during PPR: visual symp-
toms (12 cases; simple visual hallucinations [nine
cases], micropsia [two cases], and amaurosis [one
case]), intraorbital pain (four cases), fear (two cases),
confusion (two cases), and dizziness (one case). Sub-
jective sensations were not reported during episodes
of PEM.

The blinking showed a significant increase of BR
mean values in relation to the occurrence of PEM
compared to both rest and TV-watching conditions
(56.5£21.1 vs 25.0+16.2 vs 11.3+£11.8, respectively;
p<0.0001) (figure 4).

Atthe end of follow-up (mean: 8.2+7 years), 13 patients
were seizure-free for at least two years. AEDs were usu-
ally ineffective against PEM, and PEM did not disappear
in the patients who became seizure-free.

Discussion

Diagnosis of epilepsy is based on an appropriate
assessment of ictal signs and symptoms, as recently
stressed by the ILAE Commission on Classification and
Terminology (Berg et al., 2010). Since movements of
eyes and eyelids are common clinical features in dif-
ferent types of epileptic and non-epileptic episodes,
their correct semeiotics is essential for diagnosis.
The addition of video recording to standard EEG is a
particularly useful technique to establish the nature
of paroxysmal eye movements (Watemberg et al.,
2005).

In 2004, Camfield et al. reported the occurrence of
PEM in 19 patients suffering from IGE (three with CAE,
eight with JME, and eight with absence plus gener-
alized tonic-clonic seizures) with photosensitivity. In
our sample, the clinical features and lack of epilep-
tic EEG abnormalities during the episodes suggest that
these are the same type of attack. The main initial sign
of PEM was eye closure with rapid eyelid flutter, no
unconsciousness, and no epileptic EEG abnormalities.
These findings support a non-epileptic nature of these
events, as suggested by Camfield et al. (2004). Ictal
eye opening or closure has been reported as a highly
reliable clinical sign to distinguish between epilep-
tic seizures and psychogenic non-epileptic attacks
(DeToledo and Ramsay, 1996; Flugel et al., 1996; Chung
et al., 2006; Syed et al, 2008). Chung et al. (2006)
reviewed long-term video-scalp EEG monitoring of
234 consecutive patients and found that ictal eye
closure indicated a high likelihood of psychogenic
non-epileptic seizures, while eye opening had a high
positive predictive value for true epileptic seizures.
Eyelid movements have been noted in 28% of absence
seizures (Sadleir et al., 2006) and opening of the eyes
has been reported as a characteristic clinical manifes-
tation of typical absence seizures, usually occurring
within two seconds from the onset of the EEG parox-
ysms (Panayiotopoulos et al., 1989).

In our patients, PEM were usually preceded or accom-
panied by short bursts of rapid blinks. Usually,
spontaneous blinking has an interindividual variable
rate, ranging between 10 and 20 blinks per minute, and
is highly influenced by multiple factors, especially of an
emotional and attentive nature (Zametkin et al., 1979;
Karson et al., 1981; Sun et al., 1997; Esteban et al., 2004;
Pult et al., 2013). Rates are low in infancy, increase in
childhood, and stabilize in adulthood (Zametkin et al.,
1979; Sun et al., 1997). Variation of blinking rate has
been observed in a number of neurological diseases.
Patients with either schizophrenia or Huntington’s
disease show higher blink rates than normal sub-
jects (Karson, 1983; Stevens, 1978), and blink frequency
is increased in blepharospams especially during the
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Paroxysmal eyelid movements and epilepsy

Table 2. Visual sensitivity and Paroxysmal Eyelid Movements frequency recorded during video-EEG with visual
stimulations.

Visual sensitivity
PEM
Case EEG at rest EEG Reflex seizures frequency
(Hz)
IPS PS TV IPS PS TV

1 Focal (right FCT + TO) + + + + - - 12.0
2 Generalized 3-5 Hz S-W and PS-W - + + - + + 10.0
3 Focal (PO) with spreading + + + + + + 9.0
4 Generalized 3-5 Hz S-W and PS-W + + + + + + 9.0
5 Focal (left FCT + bilateral O) + + + + + + 8.0
6 Multifocal + + + + + + 8.0
7 Generalized + Focal (right TO) + + + + + + 9.0
8 Focal (right C) + + - + + - 9.0
9 Focal (left FCT + TO) with spreading + + + - + + 8.0
10 Focal (right FCT + TO) + + + + - - 8.0
11 Multifocal + + + - + + 10.0
12 Focal (TO) + + + - + + 10.0
13 Focal (TO) + + + + + + 12.0
14 Focal (PO) with spreading + + + - + + 10.0
15 Focal (PTO) with spreading + + - + + - 10.0
16 Focal (TO) + + + + + + 8.0
17 Focal (right FCT + PTO) with spreading + + - + + - 12.5
18 Generalized 3-5 Hz S-W and PS-W + * * - * * 9.0
19 Generalized + Focal (O) with spreading + * - - * - 8.0
20 Generalized 3-5 Hz S-W and PS-W + + - - - - 8.0
21 Generalized 3-5 Hz S-W and PS-W + + + - - - 10.0
22 Focal (left TO) + * - - * - 12.0
23 Focal (right TO) with spreading + + + + - + 12.0
24 Focal (TO) with spreading + + + - - + 8.0
25 Focal (right O) + + + + + + 10.0
26 Focal (bilateral O) + * * - * * 9.0

Focal 17 IPS 25 IPS 14

Generalized 5 PS 22 PS 16 Mean 9.6

Generalized + Focal 2 vV 18 v 15 +15

Multifocal 2

IPS: intermittent photic stimulation; PS: pattern stimulation; PEM: paroxysmal eyelid movements; F: Frontal, C: central; T: temporal; P:
parietal; O: occipital; S-W: spike-wave complexes; PS-W: polyspike-wave complexes; + present; - absent; * not available.
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Figure 1. (A) Short episode (one second) of eyelid closure followed by upturning of the eyes, associated with rapid eyelid flutter at
about 10 Hz (bold line). The EEG shows occipital alpha rhythm, without epileptic abnormalities. Note the high blink rate associated
with the PEM. EOG-1: horizontal oculogram; EOG-2: vertical oculogram; ECG: electrocardiogram. (B) Generalized polyspikes and spike-
wave complexes of high amplitude, induced by IPS in the same patient (Case 21). EC: eye closed. EEG channel settings: sensitivity:

7.5 wV/mm; time: 30 mm/s; filtres: 0.5-70 Hz.

onset of disease (Conte et al., 2013), however, none
of our cases were consistent with these diagnoses.

Epileptic eyelid myoclonia occurred in most of our
patients, often associated with reflex seizures, but
none of them had the syndrome of eyelid myoclonia
with absences (EMA). Even though the recent ILAE clas-
sification does not list EMA among the epilepsy syn-
dromes (Berg et al., 2010), these patients present with
well-defined electroclinical features characterized

by brief myoclonic jerks of the eyelids, with or with-
out absences, usually precipitated by eye closure and
associated with EEG generalized 3-6-Hz poly-spike-
wave discharge and photosensitivity. Capovilla et al.
(2009) recently described a homogeneous population
of patients with eyelid myoclonia, but separate from
EMA. In all these cases, it is particularly important
to differentiate PEM from epileptic eyelid myoclo-
nia to ensure appropriate clinical and therapeutic
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Figure 2. Spikes and sharp waves in the left occipital area elicited by PS (Case 4). EEG channel settings: sensitivity: 7.5 nV/mm; time:

30 mm/s; filtres: 0.5-70 Hz.

management. Slow eye closure, as well as repeated
opening/closing of the eyes in front of light, has been
reported as a self-induction behaviour (Binnie et al.,
1980; Bebek et al., 2006), especially in patients with
EMA. Eight of our patients had self-induced seizures,
and four of them induced their seizures by blinking in
front of light sources. In these patients, the episodes
of PEM were never related to self-induced seizures,
moreover, no patients reported pleasurable feeling
during the episodes of PEM.

All our patients showed PPR but, unlike the sample
of Camfield et al. (2004), they had different types of
epilepsy in addition to IGE, such as focal idiopathicand
focal symptomatic epilepsies. These observations sug-
gestacomplex relationship between PEM and epilepsy
in which the PPR, more than seizure type, seems to
play a main aetiological role. The PPR is a highly her-
itable EEG trait characterized by an abnormal cortical
response to visual stimuli (Fisher et al., 2005). Recent
genome-wide linkage studies identified three sugges-
tive loci for PPR at 5g935.3, 8g21.13, and 16p13.3 (de
Kovel et al., 2010). Other studies (Tauer et al., 2005)
identified a locus on 6p21.2 for the PPR itself and a
different locus on 13g31.3 for the PPR related to IGE.
Even though commonly associated with IGE, PPR can

occurinfocal epilepsies (Lu et al., 2008), and typically in
patients with idiopathic photosensitive occipital lobe
epilepsy (IPOE) (Guerrini et al., 1994). Family studies on
idiopathic photosensitive epilepsies showed a pheno-
typic spectrum with overlap between the focal features
of IPOE and the IGE syndromes (Taylor et al., 2013).
These complex genetic aspects of PPR could explain
its occurrence in our patients with focal epilepsies.
The coexistence of PEM, PPR, increased blinking
during PEM, and epileptic eyelid myoclonia sug-
gests that their pathophysiological mechanisms are
closely related to an underlying dysfunction involving
cortical-subcortical neural networks. Several pieces of
evidence in the literature support this hypothesis:

— patients with JME show abnormal activation of the
striato-thalamocortical network in response to IPS
when studied by EEG-fMRI (Bartolini et al., 2014);

— clinical and experimental data support functional
connectivity between the thalamus and visual cortex
related to the eyes closed/open condition as well as to
spontaneous blinking (Zou et al., 2009; Kaminer et al.,
2011);

— EEG-fMRI studies of patients with eyelid myoclonia
show a pattern of activation in the thalamus (Liu et al.,
2008; Vaudano et al., 2014).
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Figure 3. Ictal EEG features. (A) Spikes, sharp waves, slow waves, and spike-wave complexes in the parieto-temporo-occipital areas with
spreading to other regions, associated with simple visual hallucinations evoked by PS in Patient 17. (B) Generalised PPR with epileptic
eyelid myoclonia (E.M.) induced by IPS in Patient 20. EEG channel settings: sensitivity: 7.5 wV/mm; time: 30 mm/s; filters: 0.5-70 Hz.

In particular, Vaudano et al. (2014) found altered
anatomo-functional properties of the visual system
in patients with EMA, encompassing the occipital
cortex and the cortical/subcortical systems physiolog-
ically involved in the motor control of eye closure
and eye movements. According to these findings,
the occurrence of different clinical signs that express
a dysfunction, probably genetically determined, in
cortical-subcortical neural networks, is consistent with
the concept of system epilepsies (Avanzini et al., 2012).
Recent data of functional imaging with high spatio-

temporal resolution support this pathophysiology of
reflex epilepsy, showing the involvement of both cor-
tical and subcortical networks (Sandhya et al., 2014).

Finally, for differential diagnosis of PEM, one should
consider other paroxysmal disorders of movement,
such as blepharospasm, paroxysmal tonic upward
gaze, and motor tics. Blepharospasm is a spasm of
the orbicularis muscle, accompanied by wrinkling of
the eyebrow and narrowing of the palpebral fissures
(Hallett, 2002). Paroxysmal tonic upward gaze is mani-
fested by episodes of deviation of the eyes upward, not
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Figure 4. Blink rate of patients during three different conditions:
at rest with eyes open, during TV viewing, and during the occur-
rence of PEM. The box plots represent mean values with standard
errors; standard deviation is marked by whiskers.

associated with eyelid winks; typically, episodes start
within the first year of life and tend to remit sponta-
neously after one or two years (Ouvrier and Billson,
2005). Motor tics are repetitive but not rhythmic move-
ments (Khalifaand von Knorring, 2005). When affecting
eyes and face, tics may appear as complex movements
or fractions of motor actions expressed in an inappro-
priate context. Movements tend to change over time
in location, intensity, and frequency and may be asso-
ciated with phonic tics.

In conclusion, PEM are a non-epileptic manifesta-
tion that must be differentiated from other types
of attacks to avoid misdiagnosis and unnecessary
treatments. Even though these are relatively frequent
in photosensitive patients with IGE, these attacks
may occur in other types of epilepsy. In addition,
as our study is cross-sectional, we cannot exclude
the possibility that PEM occur in other pathological
conditions. In any case, their presence seems closely
linked to the following factors: reflex seizures induced
by visual stimuli, occurrence of spontaneous and/or
reflex eyelid myoclonia, increased frequency of blink-
ing, and abnormal EEG response to visual stimuli (PPR).
These findings suggest a possible genetic relationship
between PEM and epilepsy, which appears to be closely
related to the abnormal sensitivity of the visual sys-
tem more than to the type of epilepsy. A complex
inheritance model with shared genetic determinants
may explain the occurrence of PPR in both general-
ized and focal epilepsies. From a practical standpoint,
PEM must be differentiated from other paroxysmal
episodes in order to prevent inappropriate treatment,
since AEDs are usually ineffective against non-epileptic
manifestations. O
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Legends for video sequences

Video sequence 1

Patient with CAE (Case 4): episode of eyelid closure
with rapid eyelid flutter.

Keywords for the video research on
www.epilepticdisorders.com

Syndrome: childhood absence epilepsy (CAE)
Aetiology: idiopathic

Phenomenology: nonepileptic paroxysmal event
Localization: not applicable

Video sequence 2

Patient with JME (Case 21): PEM characterized by
eyelid closure, upturning of the eyes, and rapid
eyelid flutter. The attack was preceded and accom-
panied by short bursts of rapid blinking.

Keywords for the video research on
www.epilepticdisorders.com

Syndrome: juvenile myoclonic epilepsy (JME)
Aetiology: idiopathic

Phenomenology: nonepileptic paroxysmal event
Localization: not applicable

Video sequence 3

Patient with focal symptomatic epilepsy (Case 11):
two short episodes of eyelid closure and rapid
eyelid flutter, preceded and accompanied by rapid
blinks.

Keywords for the video research on
www.epilepticdisorders.com

Syndrome: focal non-idiopathic (localization not
specified)

Aetiology: symptomatic

Phenomenology: nonepileptic paroxysmal event
Localization: not applicable
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TEST YOURSELF

(1) What are the main clinical features of Paroxysmal Eyelid Movements?
(2) Which other clinical manifestation occurs coincidently with Paroxysmal Eyelid Movements?
(3) Which differential diagnoses must be considered in relation to Paroxysmal Eyelid Movements?

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com, under the section “The EpiCentre”.
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